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First in Constant Speed Drives... 


Sundstrand Constant Speed Drives 
bring new electrical concept 
to Northrop’s “Snark’’ 


Providing for the many varied electrical loads aboard Northrop’s 
SM-62 "'Snark”’ Missile required the newest concept in aircraft elec- 
trical systems. The “Snark”’ is another example of how the latest 
developments in electrical systems .. . fostered by Sundstrand’s 
Constant Speed Drive... meet the challenge of today’s...and 


tomorrow’s... fast, high-flying jet aircraft. 








New Electrical Horizons... 


are opening to design engineers, 
through co-operation between 
engine and airframe manufacturers 
and Sundstrand. With this new 
concept in electrical systems, 
expect remarkable advances in 
operation and performance of 


tomorrow's aircraft. 


SUNDSTRAND AVIATION 


Division of Sundstrand Machine Tool Company, ROCKFORD, ILLINOIS Western District Office: Hawthorne, California 





CONSTANT SPEED DRIVES - AIRCRAFT ACCESSORIES 
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Cool landings for hot ships—two of the Navy’s most advanced fighters. 


TIGER —Goodyear forged magnesium main and nose wheels, Goodyear Dual 
Dise brakes —all are standard equipment on current production of Grumman 
FIIF-1 Tiger. And Goodyear Tubeless Tires are used on the nose wheels. 
CRUSADER -— And again on the Chance Vought F8U Crusader, Goodyear 
forged magnesium wheels for tubeless tires and Goodyear Dual Dise brakes 
are standard equipment. 

RESULT—Coodyear met the special requirements of punishing usage in car- 
rier operations. Heaving decks, large arresting cables and catapulted take-offs 
demand high wheel and tire loads and maximum strength with minimum weight 
and space. And land-based operations require extremely high energy loadings 
on brakes. 

REASON -—Goodyear gets the assignment for planes of advanced design and 
performance because it is a pioneer of proved leadership in the successful 
design, production and delivery of the complete wheel-brake-tire package—on 
specs, on time. 

PROOF-—More aircraft, the world over, land on Goodyear Tires, Wheels and 
Brakes than on any other kind. Goodyear, Aviation Products Division, Akron 
16, Ohio, and Los Angeles 54, California. 





For aircraft seats, interior equipment and airframe subassemblies 


INVITE WEBER TO COMPLETE ANY ASSIGNMENT... 


from design...through prototype testing... to production article. 


We ber Aircraft offers you... ‘ i? Dorrie [ @) neer aepar 
staffed by experienced, forward-thinking personnel geared to today’s age of flight 


to handle work of virtually every description to test and prove the 


completed unit prior to production 
for the maintenance of quality control during production 


‘for the manufacture of any aircraft component or assembly, with all facilities 


located at one site for convenience and efficiency 


Assignments completed by Weber for military and commercial aircraft are 


EJECTION SEATS. Weber ejection seats are used on many of our OTHER INTERIOR EQUIPMENT. Weber interior equipment of all 
most advanced bombers, fighters, interceptors, trainers. Weber types has been supplied for aircraft throughout the free world 
research is continually pursuing new concepts and methods for for both military and commercial use 
providing safe pilot and crew escape from high speed aircraft 

SUBCONTRACTING. Major airframe subcontracting is an impor 
PILOT AND CREW SEATS, Weber has played a significant role in tant production activity at Weber. Diversified equipment, expe 
the program of redesigning and streamlining pilot and crew rienced personnel, and increased plant facilities are all avail 
seats. Maximum comfort for long flights has been achieved ible at Weber to meet the needs and delivery dates of any air 
while retaining strength and minimum weight craft manufacturer 


PASSENGER SEATS. Weber Aircraft Corporation's Passenger Seat 
Division specializes in design, engineering and manufacturing 
of custom, standard and hi-density aircraft passenger seats 


Weber seats are standard equipment with leading airlines and W 
airliner manufacturers EBER AIRCRAFT 
CORPORATION 


BUFFETS. Meals are served aloft in dining room comfort aboard 

many airliners from Weber buffets where all facilities are pro 2820 Ontario St., Burbank, Calif 
vided for full course breakfast, luncheon and dinner meal: 
Weber has also developed portable buffets to provide hot meals 


on military air transports 
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Miniature Relays 
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Avco Defense and Industrial Products combine the scientific and engineering 


and production facilities of three great divisions of Aveo Manufacturing 
Development ; Crosley —to pro- 


Corp.: Lycoming; Research and 


duce 


power plants, electronics, airframe components, and precision parts. 




























FROM 
AVCO LYCOMING=— 


NEW 
MULTI-PURPOSE 
GAS TURBINE 


There’s a gas turbine running at Avco Lycoming, and 

it promises to power fixed wing aircraft, STOL aircraft, boats 
and tanks as they have never been powered before! Developed 
under the sponsorship of the U. S. Army and U. S. Air Force, 
the T53 has already been selected to power the Army’s newest 
utility ’copter (Bell XH40). 


Note these facts about the T53: 
@ outstanding performance—825 hp. in so little space 
(length: 47.6 in.; diameter: 23 in.). Only 460 lbs. 
Uses a variety of fuels including automotive and 
aviation types, gasoline and JP-4 with a low fuel 
consumption of 0.71 lbs. per hp. per hr. 


@ minimum of critical materials—assures availability 


~ 


»f the engine even under emergency conditions! 





e rugged design features—guarantee safe operation 
under the most grueling pressures, guarantee 
a long life for the engine. 


e unprecedented ease of maintenance—entire power 


turbine and combustor may be removed as an 
assembly for inspeetion and maintenance in the field. 


e versatility—available with front-end take-off or rear-end 
take-off or simultaneous power extraction at both ends. 


The turbine age is here! Developed by the men who built the 
first mass-produced jet engine to fly—built by the manufacturer 
whose reciprocating engines drive more different types of 

fixed and rotary wing aircraft than any others in the world— 
Lycoming’s T53 may solve your future power problems, now! 


Phone, wire or write for turbine booklet to Avco Lycoming, 
Stratford, Conn. 


defense and industrial products 


TODAY'S MILITARY SERVICES, WITH THEIR TREMENDOUS TECHNOLOGICAL AD- 
VANCES MADE POSSIBLE THROUGH SCIENCE, OFFER A VITAL REWARDING CAREER 


WARREN WIRE 
TAKES OVER AS 
HIGH TEMPERATURE SPECIALIST 


complete 


CABLES 
MIL-W-7139-A 


WW400 — for Identification by Tagging 
WW500 — for Color-Coded or Stamped 
Identification 


Be Sure — Be Safe with WW400 . . . and in 
addition, Save Time — Save Weight — Save 
Money with WW500. The world’s most rugged, 
heat-resistant and abrasion-resistant cables of its 
type. The silver-plated, copper heart of each is pro- 
tected by impermeable, Teflon-treated glass and glass 
braid.. With WW500, you save time, weight and 
money because tagging or “ringing out” is no longer 
necessary! Color-coding, through 10 solid colors and 
an unlimited number of color combinations, permits 
instant circuit identification anywhere it is 
used . . . or if you prefer to code with standard 
marking equipment, there is White WW500. 
WW400, colored “natural” brown, is for standard 
tag identification, Send for samples and Specifica- 
tion Chart “WW400-W W500”. 
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HOOK UP AND 
LEAD WIRE 


MIL-W-16878-A 
Type E and EE 


WARRENITE Teflon-wrapped 
WARRENEX with extruded Teflon coating 
GLASTITE Teflon-wrapped; glass braided 


A complete assortment of strandings, dimensions, 
colors and color combinations — to fit every need. 
All three types possess superior dielectric, concen- 
tricity and resistance to water absorption; are un- 
affected by fungus. Where flexibility is important, 
these wires perform perfectly. Type E and EE wires 
have 600 and 1000 volt ratings respectively. Send 
for samples and Specification Chart “WTFL”, 


Fast Service through 15 nation-wide Sales Offices and Warehouses 





Teflon is the DuPont Trode Name for Polytetrafivorethylene 





In all electrical wiring and cables 
for aircraft, missiles and rockets 
we've beat the Devil at his own game 


WIND ... HOOK UP... INSULATE! From the smallest component to the entire 
connecting system — all can be integrated in one complete Class H system — to 
withstand heat up to and far beyond +400°F ambient. What’s more, all these Warren 
Wire products are impervious to fuels, chemicals and solvents; have superior abra- 
sion and cut-through resistance; and withstand cold to below —85°F. 


MATERIAL FOR 
CLASS H INSULATION 


TEFLON-COATED -GLASS: 
Fabrics 
Cordages 


MAGNET WIRE 
MIL-W-19583 


SILICONE or TEFLON-COATED 


— any gauge can be wound on own diameter 


Tapes Yarns 


Specify these wires for any electrical part where Sewing Threads 


magnet wires must be depended on for long, reli- 


able service. They are processed and fabricated to 
withstand heavy manufacturing and operational 
stresses — even in the smallest diameters, as regards: 
adherence and flexibility; abrasion and corrosion 
resistance; aging; twisting; acids, alkalis and pe- 
troleum solvents; moisture; and of course heat shock 
up to and beyond +400°F ambient. They have low 
dielectric constant and are nonflammable. Avail- 
able in sizes 10 through 50 A.W.G. Send for samples 
and Specification Chart “WW1001”. 


e9@eseee2eseses8tes*® 


All these “Polytet” Teflon-coated Class H in- 
sulators are dimensionally stable under pressure as 
well as heat. All possess superior mechanical and 
dielectric strength . . . have extremely low water 
absorption . . . are non-tracking. They resist all 
acids, alkalis and solvents. These materials are avail- 
able in all standard thicknesses and sizes, Send for 
samples and Specification Chart “TCG”, 


WARREN WIRE COMPANY 


PLANT AND MAIN OFFICE: POWNAL, VERMONT « WEST ORANGE, N. J. © PHILADELPHIA ® ATLANTA © CLEVELAND* 
DETROIT © CHICAGO* © ST. LOUIS © ST. PAUL © PHOENIX ® DALLAS © SEATTLE © LOS ANGELES* © SAN FRANCISCO * MONTREAL 





Manufacturers of Plain Enamel, Nylonel, Formvar, Nyform, Bondvar, Silicone and Teflon Magnet Wire 
Tefion Hook-up and Lead Wire * Tinned, Bare and Bunched Copper Wire. 





In aircraft, in vehicles, in the plant— 
use turbine wheels made by Austenal microcast 


a ... It's NEW from Austenal 


Austenal has developed a 
vacuum melting method for the 
high-temperature field to cast 
alloys not previously available. 
Write for full details. 


Write today for 
Austenal’s latest booklet, 
“Design with Microcast in Mind.” 


Wherever you use power wheels — for supersonic jet engines, 
diesel engines, compressors or turbochargers — 

Austenal will make them faster, better and more economically. 
Wheels manufactured by Microcast are inherently of higher 
quality, more durable and more efficient than those 

made by other processes. Tolerances are exact — you have the 
wheel you need, flawless internally and externally, in virtually 
any size or configuration, many times with intricate 

design details unattainable by any other method. 

Think A ustenal when you need turbine wheels. Demand the 
high quality and faultless performance Austenal assures 
manufacturers in all types of industry. 


‘¢ austenal 


Ay 
y ° INC. 


Py PRECISION on 

‘WGipem microcast division 

OC Es 224 EAST 39th STREET, NEW YORK 16, N. Y. 
7001 SOUTH CHICAGO AVE., CHICAGO 37, ILL. 








Stripped for actionin .015 seconds... 
with Stores-Ejection Cartridges hy WINCHESTER Heaorn 


RADEMAR 


WINCHESTER-WESTERN IS EQUIPPED TO HANDLE 
DESIGN, RESEARCH, TESTING 
AND PRODUCTION ON 


@ Powder-actuated devices, ejection cartridges, 
metal forming cartridges, and other packaged 
power requirements 


@ Bollistics research and cartridge development 

@ Ignition systems, primers, and jet re-ignition 
cartridges 

@ Arming mechanisms of many types 


@ Precision metal parts, extrusion, deep drawing 
stamping, forging, screw machine work 


@ Weapons systems 
e Artillery missiles and plastic components 


Mach 1 or better, the F-100 lets wing tanks “go” in a split second. As 
aircraft speeds increase, Winchester-Western’s complete mastery of internal 
and external ballistics becomes increasingly important to air frame manufac 
turers. The same special instrumentation and knowledge that solved the 
F-100's wing tank ejection problems with a minimum of time and effort may 
literally save you months in answering a wide variety of problems dealing 
with thrusters, stores ejection or canopy removal 

Winchester- Western's complete facilities and long experience with many 
varied types of armaments, cartridges, ignition systems and packaged power is 
constantly at the service of interested manufacturers and the Armed Forces 

Research and Production facilities at Cleveland, Ohio, East Alton, Illinois 
and New Haven, Conn 


, 
Employment inquiries are invited from qualified engineers and scientists 


WINCHESTER -WESTERN DIVISION + OLIN MATHIESON CHEMICAL CORPORATION + NEW HAVEN 4. CONNECTICUT 




























ICKERS 
NEW ADMINISTRATIVE 


and 
ENGINEERING CENTER 








Dedicated to the Development 


and Improvement of 


Hydraulic Components and Systems 


Vickers, a pioneer in oil hydraulics for a wide variety of uses, has 
maintained leadership through the years by means of aggressive and 
extensive research. 

Continuing rapid expansion of the oil hydraulics requirements of indus- 
try has brought with it the need for augmented research and engineering 
facilities. To meet this need, Vickers has just completed this new build- 
ing in suburban Detroit . . . 150,000 square feet devoted entirely to 
research, development, engineering application and administration. 

A milestone in Vickers progress, this new Administrative and Engineer- 
ing Center is also a promise of future benefits to users of Vickers hydraulic 
components and systems. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1462 e Detroit 32, Michigan 


Application Engineering and Service Offices: E! Segundo, California, 2160 E. imperial Highway 
Detroit 32, Michigan, 1400 Ockman Bivd.(Service only) + Arlington, Texas, P.O. Box 213 « Washington 5, 
D.C., 624-7 Wyatt Bidg. + Additional Service facilities at: Miami Springs, Florida, 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE "ROY" DE89 © CABLE: Videt 7527 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co.,Ltd.— Great West Road, Brentford, Middx., England 


Engineers and Builders of Oi] Hydraulic Equipment Since 192? 





How Holley’s 


Compressor Governors 





Help New Jets to 


Supersonic Speeds 
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ON OPERATION DEEP FREEZE, a Sikorsky helicopter 
flies over the Antarctic volcano Mount Erebus. The 
commanding officer of the Navy Task Force praised 
the performance of the four HO4S helicopters on Oper- 


AROUND THE 
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$-55s FOR SOUTH AFRICA—The South African Air 
Force has bought two Sikorsky S-55s. These aircraft, 
with a third now on order, will be used for rescue and 
other emergency duties. Above, a pilot officer checks 
controls before takeoff from the Sikorsky plant on a 
training flight. S-55 type helicopters serve with all armed 
forces of the U. S. and those of many free nations. 


14 





ation Deep Freeze. Typical of their accomplishments, one 
helicopter in a 24-hour period ferried 200 men to the 
shore base from ships five miles away. No other trans- 
portation was possible because of breaking ice. 


WORLD WITH 
SIKORSKY HELICOPTERS 


FOR OIL WORK OFFSHORE— Among oil companies using 
Sikorsky helicopters to speed drilling offshore in the Gulf 
of Mexico is The California Company. The company 
recently purchased two new S-55s to join two already 
flying for the firm off Louisiana. In Gulf operations the 
S-55s are equipped with flotation gear. Above, one of 
them flies past Sikorsky’s new plant control tower 








HELICOPTER HISTORY 


FIRST MARINE CORPS HELICOPTER 


In November, 1947, at Quantico, Va., this 
Sikorsky HO3S became the U. S. Marine 
Corps’ first helicopter. Progressing from 
such early uses as air-sea rescue, being 
demonstrated in this photo, the Marine 
Corps has created new assault tactics built 
around the mobility of the helicopter and its 
unique ability to transport men and equip- 
ment anywhere. Today, huge HR2S heli- 
copters promise the large scale airlift cap- 
ability essential for vertical envelopment. 











JOINING THE MARINES—This huge twin-engined Sikorsky 
HR2S assau!t helicopter topped performance expectations on 
its recent flight from Sikorsky’s Stratford plant to the Naval 
Air Test Center, Patuxent River, Md. It was the first 
production delivery flight. This helicopter, known as the 
H-37 in the Army version and as the S-56 in the commercial 
version, has retractable landing gear and two Pratt & 
Whitney R-2800 engines. Its speed, range, and payload 
capabilities reflect marked advances in the art of helicopter 
design and production. 


SIKORSKY AIRCRAFT 


BRIDGEPORT, CONNECTICUT 
One of the Divisions of United Aircraft Corporation 















Arma inertial navigation systems 
are now being developed for 


If you are interested, contact Arma... 
Garden City, N. Y. A division of 
American Bosch Arma Corporation. 




















—- FLY WEATHER-WISE 


These weather items prepared in consultation with the United States Weather Bureau 


TURBO-PROP OPERATIO! 
Pan ai: = — Fuel Requirements 


7 ‘ in Warm and Cold Climes 
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2. & seampane enmecouene canes In turbo-prop operation, payload and fuel performance are 
T ——-- 4 r T — closely tied together. When selecting the fuel’s characteristics 
} | | | ' 
i \ |. exrreme warm TemPerarure ground temperatures in area of operation play an important part 
‘ ~ ino ”v 4 fact 
. Te. -..  T : ie ate 
1 ] | ] COLD CLIMES—Trans-Canada’s Viscount planes are based in areas 
- ~ | 
3 PX where winter ground temperatures drop as low as —46°] 
= 20,000 F pa. =. A — Under these conditions, they use Mobiljet 4. With a freeze point 
: : Stonderd — Stonderd - } , 
“ EXTREME COLD . oO is. ae ee-lowing at lowes emperatures . eas oO 
f 6°F. it tree-fl g at | t temperatur yt 
TEMPERATURE —Y , j > fils 
a ond ++ a Sn — pump and won't clog filters 
| / 7 WARM CLIMES: In warmer climes where the ground temperature 
St i i i , ' ‘ : 
. - ne a “ nye problem is not acute, Middle East Airlines get top performance 
“2 <-% <8 -! 63 18 12°F from its Viscounts with Mobiljet 1 
" _s 
Each of these high-grade fuels possesses the outstanding quality 
Graph shows temperature variations for warm and and uniformity that help you get the most economical operation 
cold areas—on ground and at operating altitudes. ...imsure Maximum payload and scheduled departures at all times. 


For Top Flight Performance—Make it 





SOCONY MOBIL OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM CO., 


GENERAL PETROLEUM CORP., MOBIL OVERSEAS OIL CO., IN« 











THINGS STAINLESS 
AND ASSEMBLIES DO 


ABSORB EXPANSION 
OR VIBRATION ACTUATE SWITCHES 


Sylphon stainless steel bellows and Sylphon stainless steel assemblies 
assemblies provide the strength and can convert temperature and pres- 
fatigue resistance to absorb thermal sure changes into movement that 


and pressure effects. makes or breaks switch contact. 


Fulton Sylphon stainless steel bel- 


FULTON SYLPHON lows improve operation and safety 


in a wide variety of aircraft ducts, 


= & 
s | S joints, controls, valves, and other 
: eas ae . equipment... particularly in appli- 
: | R |: RS cations involving extreme tempera- 
. - b ture, high pressure, vibration, cor- 
S h rosion, shock conditions, etc. 
a We . 
Engineered and manufactured to 
specification, Sylphon bellows and 
bellows assemblies meet the exact- 


ing requirements of the aircraft in- 


dustry. In complete assemblies the 
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STEEL BELLOWS 
BEST 


TRANSMIT MOTION 
nen asta Sylphon stainless steel assemblies 
Sylphon stainless steel bellows permit force or motion to be trans- 
and assemblies provide leakproof, eaitted with usininnsm friction loos 
non-corrosive seals for valve in hydraulic systems or mechanisms. 
stems, shafts, and other members. : ° 


workmanship of Fulton Sylphon fabricating 
specialists is outstanding .. . especially on 
stainless steel units requiring intricate welding. 


What's more, there's a big saving when pur- 
Robertshaw-Fulton Controls Co. 


FULTON SYLPHON DIVISION 


Knoxville 1, Tennessee 


chasing complete assemblies ... from Fulton 


Sylphon. Return the coupon for additional facts. 


[_}) Send Bellows Catalog PA-1400. 


[] Have a Bellows Engineer call. 
\ \ entshaw-Pulton Name Title 
' CONTROLS COMPANY Company _— 


Address 











FULTON SYLPHON DIVISION 
City 
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DC-3—1935 Dc-4—1938 A-20 Havoc—1939 
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XB-19 Flying Laboratory A-26 Invader—1942 AD Skyraider—1944 
1941 


LORD ENGINE MOUNTINGS HAVE PROVIDED: 


20 years of smooth flying for Douglas 


C-124 Globemaster I! DC-6—1947 pc-7—1953 
1947 


@ Ever since the famous DC-3 was first produced in 1935, 
Douglas Aircraft Co. has relied on Lorp Dynafocal Engine 
Mountings for smoother, quieter flight. 
Also Lord-equipped were: Lorp flexible suspension systems support the full engine weight 
B-23—1937; A-24, SBD—1941 while isolating vibration and reducing noise from powerplant and 
C-53, €-47, R4D—~1942; C-54, RSD—1942 propeller. This protects the airframe and reduces fatigue, 
Sener DC-3—1949; DC-6A, DC-6B, making possible increased safety and greater passenger comfort. 
C-118, R6ED—1952: DC-76-—1956 For the finest in engine mountings for piston, turboprop and jet. 
' . engines, look ‘o Lord—the leader in Engineered Vibration Control and 
bonded products. For information, call your nearest Lorp 
Field Engineer or the Home Office, 


Lord Dynafocal® Suspension designers 
and produ cers 


of bonded 


rubber 








products 


SONDED aubee™ since 1924 


LORD MANUFACTURING COMPANY « ERIE, PA, 


W PHILADELPHIA, PA t t4 47 
EVELAND. OHIO perior 324 . DAYTON 1 
CHICAG HL Michigan 2-6019 
NGELES, CAL. - HOllyw 14.7593 





THE SKY IS OUR WORLD 


From advanced research into the fundamentals 
of the universe — gravity, nucleonics, astrophysics 
—to the development of many of today’s most 


important flight and weapon systems, Martin en- 


gineering activities are among the most exciting in 
the aircraft industry. 
If you are interested in watching tomorrow ma- 


terialize, watch Martin today. 
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SPS NAS 100° FLUSH HEAD SHEAR BOLTS 


Phillips Cross Recess or Internal Hexagon up to 220,000 psi. Threads are 

Head fully formed by single pass rolling 10-32 through 1-14 

10-32 through %-18 after heat treatment. High tem- Procurement Specification NAS 498 

Procurement Specification NAS 498 perature bolts are made from all Made of aircraft alloy steel, cadmium plated 
Made of aircraft alloy steel, cadmium plated the newer alloys, such as AMS Heat treated to 160,000-180,000 psi. Supplied 
Supplied undrilled or with drilled shank. 5735. Also made to MS9038 Series undrilled or with drilled shank 


SPS PRECISION FASTENERS 





SPS MS 20004 SERIES INTERNAL 
WRENCHING BOLTS 


14-28 through 114-12 

Procurement Specification MIL-B-7838 
Made of aircraft alloy steel, heat treated to 
160,000-180,000 psi tensile. Head to shank fillets 
are cold worked for greatly increased fatigue life. 
Threads are fully formed by rolling after heat 
treatment. Supplied undrilled or with drilled head. 





SPS WAS 144 SERIES INTERNAL WRENCHING BOLTS 


14-28 through 114-12 

Procurement Specification NAS 159 
Made of aircraft alloy steel. Heat treated to 160,000-180,000 
psi. Threads are fully formed by rolling after heat treatment. 
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>. SPS 12-POINT EXTERNAL 
' WRENCHING AIRCRAFT BOLTS 


High-strength bolts with tensiles SHEAR BOLTS 





SPS NAS HEX HEAD EXTERNAL WRENCHING 


SPS HI-Ti TITANIUM BOLTS 


SPS HI-TI titanium bolts are manu- 
factured in both tension and shear 
types. Tension-tension fatigue test 
data and other pertinent technical 
information on these high-strength, 
lightweight fasteners is now available 
from SPS. This material, the result 
of more than 30 months’ intensive 
research and development within the 
SPS organization, is obtainable on 
request. Write today to Aircraft Prod- 
ucts Division, STANDARD PRESSED 
STEEL Co., Jenkintown 3, Pa. 





SPS AN STANDARD 6-DIGIT ENGINE BOLTS 


All sizes 
External hexagon head type or internal hexagon socket 
head type. Made of aircraft alloy steel or corrosion-resistant 
steel. Supplied with drilled head or drilled shank. 
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SPS WAS INTERNAL WRENCHING 
LOCKNUTS 


14-28 through 114-12 

Procurement Specification AN-N-5 except 

as noted on NAS 443 
Made of aircraft alloy steel, cadmium plated. 
They are self-locking units with positive 
locking provided by two nonmetallic plugs 
nserted through the body of the nut and 
contacting the threads of the bolt. 


FOR THE AIRCRAFT IN 
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SPS PRESSURE PLUGS 


is through 14 ANPT 

Procurement Specification MIL-F-5509 
Made of heat treated alloy steel, aluminum 
alloy or magnesium. Threads are fully 
formed to provide positive sealing without 
compound. Alloy steel plugs are cadmium 
plated in accordance with QQ-P-416 or zinc 
plated in accordance with AN-P-32. Alumi- 
num plugs are anodized. Magnesium plugs 
are unplated 


SPS SPRING PINS 


MS 171401 through MS 171900 

Nominal Diameter—.062 through .500 

Procurement Specification AMS7207 
Made of AMS5506_ corrosion-resistant 
steel. Hardness, Rockwell “C”* 43-52. Also 
made of heat treated carbon steel — zinc 
or cadmium plated, or phosphate coated. 


FLEXLOC EXTERNAL WRENCHING 
LOCKNUTS 
89 


14-28 through | 2 
Procurement Specification AN-N-10a and 
NAS 353 or any other specification that 
may apply. 
Made of aircraft alloy steel. One-piece, all- 
metal lock and stop nuts. Locking is accom- 
plished by the slotted section locking on 
the bolt threads Approved to 550°F, 





FLEXLOC SELF-LOCKING CLINCH NUTS 


4-40 through 14-28 

Made of steel, cadmium plated. They are 
self-contained units, incorporating the posi- 
tive self-locking of regular FLextoc lock- 
nuts. Have knurled hollow shanks for fast- 
ening to material in which nut is to be used. 
For use on aircraft equipment and com- 
ponent parts such as instrument mountings 
and electrical equipment 











FLEXLOC SELF-LOCKING NUTS, THIN, 
AN 364 


6-32 through 114-12 

Procurement Specification AN-N-5b 
Made ol stecl, cadmium plated They are 
one-pieee, all-metal lock and stop nuts 
Positive locking is accomplished by the 
slotted locking section which locks on the 
threads of the bolt. Designed for tempera- 
tures to 550°F. 


DUSTRY 
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FLEXLOC SELF-LOCKING NUTS 


AN-363 6-32 through 44-16 
AN-363C 6-32 through %4-16 
AN-365 4-40 through 114-12 


Procurement Specification AN-N-10a and 

AN-N-5b 
AN-363 and AN-365 nuts are made of 
steel, cadmium plated They are designed 
for temperatures to 550°F. AN-363C nuts 
are made of corrosion-resistant steel, silver 
plated. They are designed for temperatures 
to 800°F. All are one-piece, all-metal lock 
ind stop nuts of regular AN height 
Positive locking is accomplished by the 
slotted locking section which locks on the 
threads of the bolt. 


For complete information about SPS Fasteners for the aircraft industry, write 


Aircraft Products Division, STANDARD PRESSED STEEL CO., Jenkintown 3, Pa. 


STANDARD PRESSED STEEL CO. 


AIRCRAFT PRODUCTS DIVISION 


JENKINTOWN 





PENNSYLVANIA 
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Does 
dimensional 
control 


like this 


mean 
something 


Chere is nothing typical about this measuring device ¢ 
the bearing being tested, yet the ingenuity, skill, and 
facilities involved are available to help you solve a 
bearing problem or improve a bearing application 

The measuring device illustrated isa Fatnir creation 
developed specifically for checking the angle of contact 
on super-precision jet engine ball bearings. It is one of 
several ingenious and exclusive quality-control devices 
used in the super-precision division of Fafnir 

A better idea of the facilities available may be gained 
from the design and construction of the Fafnir jet engine 
bearing illustrated. Close examination reveals that this 
super-precision bearing involves 2 angular-contact bear 
ings assembled in a one-piece, self-aligning type outer 
ring. Each component is precisely made. All must fit 


together and function as a super-precision unit. Jet 


engine bearings ; tailor-made. Each requires special 
engineering from design to application 

The manufacture of jet engine bearings reflects the 

ir attitude and aptitude for solving bearing prob 

Perhaps this combination can help you. Contact 

nearest Fafnir Sales Branch, or write The Fafnir 


ing Company, New Britain, Conn, 


FAFNIR 


AIRCRAFT BEARINGS 


FIRST at the turning points in aircraft design 
g 


(eb 
wey 
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Packaged landing gear 


for Lockheed’s 





Score Another First for Menasco! 


The nose and main landing gear produced by 
Menasco for the Lockheed Electra will be delivered 
as complete pre-tested, functional systems, ready 
for installation in the airframe. This includes 

tires, wheels, brakes, steering system, wiring, 
plumbing, gear-mounted valves and switches. 

It is fitting, too, that the Electra, America’s 

first turbo-prop airliner, utilizes the latest . 
advance in landing gear design and manufacture — 
Uniwelding of high heat treat steels—a 
combination pioneered and offered exclusively by 
MENASCO, specialists in aircraft landing gear. 


First in development, quality, delivery and service 





menasco manufacturing company 


805 South San Fernando Boulevard, Burbank, California 


SPECIALISTS IN AIRCRAFT LANDING GEAR 





is OUR Aire 


The remote corners of the world are now accessible to aircraft designed to 
include the Stroukoff Pantobase landing system. A product of Stroukoff 
research and development, Pantobase will permit landings and take-offs 
from snow, ice, water, sand and unimproved terrain as well as standard 
runways. The increased versatility of the aircraft will reduce the need for 
conventional airports and contribute materially to the advancement of 
logistical techniques. The safety of the Pantobase landing system, is assured 
by the extensive experience and complete reliability of 


organization. 


Pantobase — When de- 
signed into an aircraft the 
Stroukoff Pantobase sys- 
tem enables the plane to 
land and take off from 
many types of surface 
without changes or addi- 
tional landing equipment. 


Stroukoff 


BLC — Boundary layer con- 
trol as developed by 
Stroukoff increases the 
effective lift and delays 
stalling of the wing, there- 
by reducing required 
speeds and distances for 
take-offs and landings 


Achievement is a tradition at Stroukoff. Leaders in the development and 
design of cargo and transport aircraft, Stroukoff offers challenging oppor- 


tunities to creative engineers. 


Extending the Prontiows of Aircraft Poofrmance 


y 
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AIRCRAFT CORPORATION 


NEW JERSEY 





NOW AVAILABLE... 


the (Jue hermetically 
, — 


© Choice of adjustable or ~~ 
fixed actuating orms. 

© Full travel of 120°. 

@ Drawn steel case .. . 2- 
bolt rigid mounting! 


SPECIFICATIONS 
ELECTRICAL RATING 


@ The only rotary switch 
with seal bonded to BOTH 
shaft and case! 


@ Leckage rate LESS than 
1 micron/cy. ft./hour! 
Full rating te 70,000 ft. 


Overtravel 

Min. Mechanical Cycles 

Min. Electrical Cycles 
1 in.-Ib. (Approx.) 
3 in.-Ib. (Approx.) 


0° —30’ Max. 
Ambient Temperature Range —100 F to + 250 
(Higher Temperatures Available) 


6 ozs. (Approx.) 


CONTACT ARRANGEMENTS 





Quay 
Ea? 


Double-Pole, 
Normally Open 














Double-Pole, 
Normally Closed 


= 


_— 
eas = 








Double-Pole, 
Double-Throw 
4 Circuit 





-sealed rotary switch 


WITH 


POSITIVE 
SHAFT SEAL! 


Specify ELECTRO-SNAP H10-7 for the 
only rotary switch that is positively 
hermetically sealed — not merely equipped 
with a tight-fitting packing around the shoft. 
The H10-7 seal is bonded to both shaft 
and case, which is evacuated and pressure filled 
with a dry inert gas. Repeated actuations 
will not loosen the rigid 2-bolt mounting, and 
the splined shaft will not permit slipping 
of the actuator arm. 


Simultaneous make-and-break (regardless of 
speed of the actuator travel) of up to 4 

separate circuits permits reversing of 3-phase 
motors, substitution for expensive relays, etc. 
Designers can make excellent use of this 
electrical versatility and freedom from environ- 
mental worries. Obtain more information 

on the H10-7 by writing for data sheet H 10M-8 


ELECTRO-SNAP 
SWITCH & MFG. CO. 
4232 W. LAKE ST. @ CHICAGO 24, ILL. 





TOTE THAT BARGE... 
LIFT THAT LOADS 


Bell 47J helicopter uses Western Gear 
hoist for rescue operations. Bosun's 
chair or litter can be used. 


Closeup of Western Gear hoist 
installation for Bell 47J helicopter 


showing compact, 


revo com you can court on 
Wesrern Gear hoists/ 


Western Gear hoists will take the load off your mind if 
you are perplexed over lifting and lowering problems — 
Scores of different hoist designs have been developed 
and produced for both airborne and ground installations 
Our hoist engineers can be entrusted to provide the 
right solution to your hoist requirements, effectively 
and economically. We're waiting to serve you 

Address General Offices, Western Gear Corporation, 
P.O. Box 182, Lynwood, California. 
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ENGINEERS AND MANUFACTURERS a 


PLANTS AT LYNWOOD, PASADENA, BELMONT. SAN FRANCISCO, (CALIF 
SEATTLE AND HOUSTON—REPRESENTATIVES IN PRINCIPAL CITIES 
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FLYING IN NEW ENGLAND... 
It’s always a short hop to 


When business or pleasure takes you to New 
England, or anywhere from Maine to Texas, you'll 
find the convenience of flying matched by the 
convenience of an Esso Dealer Airport. 

There are more than 600 Esso Dealer Airports 
serving your private, corporate or company planes 
with high quality Esso Aviation Products. These 
are the famous fuels and lubricants used by 

the world’s leading airlines and 


backed by 46 years of flight testing and research. 

And whenever you land at an Esso Dealer Air- 
port, you get extra convenience with an Esso Credit 
Card. With it you and your company can charge 
gasoline and oil, lubrication, tire and battery serv- 
ices, landing fees, over-night storage in transit 
and minor emergency repairs. 

Wherever you fly —from Maine to Texas — you'll 
find Esso Aviation ~ roducts. 


FREE TO PILOTS! For your free copy of “You and Instruments” by Col. Duckworth, 


packed with important information, be sure to see your nearest Esso Aviation Dealer. 





SUPERIOR. 
TUBING 


BEST FOR 1001 AIRCRAFT APPLICATIONS 


/ 


7 : 
— KX — 


A complex modern aircraft, as shown here, requires a wide variety 
of special-purpose tubing in many different sizes and alloys. 


Superior can supply a// your small metal tub- and high pressure surges. Shown here are some 
ing needs with premium quality tubing that of the many aircraft applications for tubing, 
meets all these requirements: light weight: the necessary qualities required of it, and the 
close tolerances; workability; ability to with- analyses in which Superior makes such tub- 
stand vibrations, shock, high temperatures, ing available. 
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HYDRAULIC TUBING 

Superior produces aircraft hydraulic tubing in a wide variety of 
sizes in stainless steel analyses AISI 304, 321 and 347. This tubing 
possesses a number of outstanding characteristics. It will withstand 
bursting pressures up to 12,000 psi. It is free from fissures porosity, 
scratches and seams. It is clean and free of oxide film and metallic 
particles. It will flare without difficulty. This ductile, high strength, 
fatigue and corrosion resistant tubing will meet such rigid speci- 
fications as MILT 6845, MILT 8504, AMS 5565, 5566 and 5560 
All tubing undergoes inspection for flareability, and is 100% 


hydr ostatically tested. 


AIRCRAFT OIL LINES 

This hydraulic tubing is produced by Superior in low carbon steel 
C-1008 to meet JIC and SAE standards, and Specifications AMS 
SOSOE and ASTM A179. Low carbon content of 0.12°; maximum 
gives high ductility for easy hand bending and flaring. This tubing 
is made from non-aging steel to prevent loss of ductility and impact 
resistance. All tubing is 100°) hydrostatically tested at maximum 
vorking pressures, and all tubing has clean, smooth ID and OD 
surfaces to minimize pressure drop. 


AIRFRAME STRUCTURAL TUBING 
ENGINE MOUNTS (SMALL CRAFT) 


Produced in C-1025 carbon steel to Specifications MILT 5066 and 
A MS 5075, this tubing has good welding properties. Also produced 
in 4130 alloy steel to Specifications MILT 6736 and AMS 6360, 
6361 and 6362—can be hardened by heat treatment, and in annealed 
condition possesses good workability for flaring, bending, upset- 
ting, etc., and has an excellent strength-weight factor. 


AIRCRAFT ENGINE PUSH RODS 

Produced in 4130 alloy and 1035 medium carbon steel. Very smooth 
surface finish, extremely close tolerances, and controlled proper- 
ties. Has very good strength-weight factor. 


DUCTING AND FUEL LINES 

Large OD thin-wall tubing in Seamless or Weldrawn® grades is 
produced in a wide range of analyses and in sizes as large as 24/4 in. 
OD with .025 in. wall maximum. Meets Military Specification 6737. 
Close tolerances, very light weight, clean, and extremely ductile. 
Large OD thin-wall tubing has many applications in modern air- 


craft. Available in long lengths—up to 30 feet. 


SPECIAL TITANIUM HYDRAULIC LINES 
This tubing is produced from vacuum annealed, commercially pure 
titanium. Both flareless and flared fittings can be used. A full range 
of sizes up to 14% in. OD its available. 


Tubing for this application ts produced from stainless steel types 
304, 321 and 347, plus Inconel and Inconel X. Easily fabricated, 
retains excellent properties at elevated temperatures, produced to 


very close tolerances. 


MANOMETER LINES AND PITOT TUBES 


This mechanical hypodermic needle tubing is produced in austenitic 
chromium-nickel stainless steel in 27 standard gages, each in 3 
standard wall thicknesses. Special hard-drawn temper for maximum 


hardness and flexibility, and bright, clean ID and OD surfaces 


Let Superior tubemanship and experience help you solve your aircraft tubing | 
Norristown, Pa., for your free copy of Bulletin No. 40, 


Tube Company, 2040 Germantown Ave., 


SPECIAL AIRCRAFT INSTRUMENT 
GAGE BOURDON TUBING 


Available in beryllium copper, Monel, 4130 alloy stcel, Type 304 
and Type 316 stainless steel, and Ni-Span-C., It is fatigue and cor- 


rosion resistant with low hysteresis and high electrical conductivity 


AIRCRAFT ANTENNAS 
Tubing produced of beryllium copper has been used very success 
fully for radar antennas on small craft. It has unusually low hys 


teresis, high strength, and good electrical conductivity 


FIRE DETECTION EQUIPMENT 


Produced in stainless steel, Inconel and 42 Alloy 


extremely close tolerances and special surfaces 





SPECIAL PURPOSE AIRCRAFT 
TUBING MATERIALS 


Superior produces not only a wide variety of 
standard tubing, but also tubing considered a 


“specialty” in many other mills. 


Super Alloys 

The first group comprises some of the s per allovs trom 
Which Superior produces tubing to customer order 
Tubing of all these analyses performs well under severe 
conditions, and has high strength and oxidation resist- 
ance above 1200°F. Applications include thrust chambers 
and fuel and control lines in guided missiles and rockets 
(Any of these higher quality materials can be used in the 


lower classifications shown.) 


Inconel X! Haynes 25 
*Timken 16-25-6 Hastelloy € 
A-286 *Hastelloy | 
S-316 *Hastelloy X 
Type 310 *19-9DI 


Type 316 


Oxidation Resistance 
Materials 
The analyses listed below primarily offer excellent oxida- 
tion resistance above 1200°F 

Inconel 
Nichrome V 

Type 446 


Type 309 

Type 347 

Type 321 
General Purpose Materials 
The following materials offer diverse advantages at tem- 
peratures up to 1000° 

22 ff Type 410 
I 5 Nickel 
Type 430 Monel 


*1722 A (S) 


Materials marked with a 
in inventory, but can be obtained tro 
order. For that reason, orders specifying 
will take longer to fill 
1. Reg. TM International Nickel Co 
2. Reg. TM Haynes Stellite Co 
Reg. TM Driver Harris Co 











g problems, Write Superior 


<x GOCIVOr” file 


The big name in small tubing 
NORRISTOWN, PA. 


4/1 analyses .010 in. to % in. OD—certain analyses in light walls up to 2% in. OD 





West Coast: Pacific Tube Company © 5710 Smithway St., Los Angeles 22, Calif. © RAymond 3-133) 
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Hudson Standard Parts 
can fit into your 


SPECIAL 
CLOSURE DESIGNS 


consult the new 36-page 


. HUDSON 
SPECIFY CATALO Gi 


HUDSON | The Hudson Catalog is your complete guide to standard cases 
i and covers, specification metal stampings and sub-assembly 
work. Available from stock are thousands of standard precision- 
made cases and covers offering an economical solution to your 
closure requirements. Ample stocks and mass production meth 
ods assure prompt delivery. From simple closures to multi-opera- 
tion, intricate sub-assemblies, Hudson produces your components 
to your most exacting specifications. 


for Precision Drawn Closures 
Quality Metal Stampings 
Alloy and Spot Welding 
Silver Soldering, Brazing 
Sheet Metal Work 


Sub-assemblies 


Parts Fabricated of 
Steel, Brass, Aluminum, 
Copper, MU Metal 


FOR CATALOG ON 


ci HUDSON 


FOR RECOMMENDATIONS 
AND QUOTATIONS ON TOOL &€ DIE CO: Inc 


CUSTOM REQUIREMENTS 278 MALVERN ST. NEWARK 5 


Producers of Cases, Covers and Custom 1. Stampings for Electrical, Electronic and Nucleonic Industries 





* AIRCRAFT PUMPS 
Precision-built to rigid government 
specifications, a broad selection among 
Eastern pumps offers flexibility to 
your choice. Modifications can be 
made, or custom-made units designed 
to suit your — Trim in size, light 
in weight, Eastern Aircraft Pumps 
give reliable long-term service. 


_—_ 


eliminate the “BUGS” 


ith Eastern aviation products 


< 


*& SPECIAL UNITS 
Eastern’s continual research and development program 
keeps pace with the growing aviation industry. As new 
problems occur with progress in aircraft development, 
Eastern units are constantly developed to fill their func- 
tion as planes fly higher, or faster, or with greater load 
capacity. 

Eastern welcomes the chance to help engineers “take 
out the bugs” with equipment that cools, pressurizes, 
or pumps. From the extensive line of existing units, 
new adaptations, or custom-made designs, Eastern is 
ready to meet every challenge for equipment that 
handles your needs the best today . . . better tomorrow, 


* PRESSURIZATION 
Eastern pressurization units 
for airborne electronic 
equipment are available in 
many capacities to handle 
a broad range of require- 
ments. Units consist of an 
air pump and motor assem- 
bly, pressure switch, check 
valve, tank valve, and term- 
inal connectors. They meet 
government specifications 
and can be modified to your 
needs. 


* COOLING UNITS 

Hold temperatures to safe operat- 
ing limits in liquid cooled elec- 
tronic tubes or similiar devices 
By virtue of long experience and 
using standard component parts, 
Eastern can suit your specific needs 
at a minimum cost for equipment. 


REFRIGERATION-TYPE 

Enable specified components to be 
held to fairly constant tempera- 
tures by use of various types of 
refrigeration units. Because of the 
variation in methods possible, 
Eastern units fill every require- 
ment where the use of a refrigera- 
tion cycle is called for. 
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Write for Aviation Products Catalog, Bulletin 330. 
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Famous as first in the development and manufacture 
of a growing list of advanced aircraft accessories, 
Simmonds offers the U. S. aviation industry 
a proved source for specialized electronic, 
hydraulic and mechanical components and systems 


SIMMONDS PRECISION PRODUCTS 


ELECTRONIC » HYDRAULIC + MECHANICAL 


Lightweight Pacitron Fuel Gage Systems: Fuel 
measurement and fuel management systems incorporat- 
ing the very latest technological improvements are now 
available in the famous Pacitron systems. Consistent 
reliability coupled with dynamic progress is typified by 
the Load Limit Control, the Thermistor Level Switch, 
and the new True Mass Fuel Gaging System. Specifica- 
tion of Pacitron in the latest military and commercial 
aircraft emphasizes Simmonds continued leadership 
in the field. Write for booklet “‘Fuel Gage Systems for 
Transport Aircraft.” 


vanced type fuel injection system now in production for 
medium h.p. gasoline engines, the SU System has been 
proven in field tests to give economies up to 25%. 
Eliminates icing problems, and gives improved cold 
starts. Detailed information available on request. 


Precision Push-Pull Controls: Simmonds Push-Pull 
Controls are positive, precise and rugged. Capable of 
heavy loads and accurate operation under vibration, 
continuous cycling, temperature extremes, etc. Proven 
in millions of miles of reliable service on aircraft engines, 
pressurized doors, and specialized applications such as 
temperature actuators and afterburner control systems. 
Write for design literature. 


Cowling and Access Latches: Heavy duty flush fitting 
aircraft latches for installation on cowlings and access 
panels. Two-piece toggle type construction, available to 
fit a wide range of structural curvatures. Used success- 
fully for attachment of plastic radomes and other 
detachable structures. Portfolio of latch designs avail- 
able on request. 


Explosion Suppression Systems: Designed to provide 
protection against the most common single cause of the 
loss of combat aircraft—explosions resulting from the 
ignition of fuel/air mixtures. Now flying on U. S. com- 
bat aircraft, this is another Simmonds first. Further 
information on request. 


—_ Simmonds 


QUANTITY 


| Simmonds SU Fuel Injection Systems: The only ad- 


= = AEROCESSORIES, INC 
SS LBS x 100 45. + . 
A . 


.?) 50 


WW General Offices: Tarrytown, New York 


Branch Offices: Detroit, Michigan * Dayton, Ohio 
St. Lovis, Missouri + Dallas, Texas + Wichita, Kansas 
Glendale, California + Seattle, Washington 
Sole Canadian Li Si ds Aerocessories 
of Canada Limited + Montreal 











HE SHALL HAVE 


MOBILITY “we 
WHEREVER HE GOES . 


He is a soldier in the army of the atomic age. Nuclear 
weapons have not made him obsolete; he remains 
the final decisive element. 













But to fight and to win he must have mobility— 
in three dimensions. Vertol helicopters—such as 
the H-21 “Workhorse”— give him this freedom 
of motion, of action. 









Now he can be flown into position, rein- 
forced, or redeployed in a matter of hours. He 
can be supplied, rearmed and fed—and 
Vertol “flying ambulances” can rush him to 
the combat hospitals for earliest treatment. 
The rugged, reliable H-21 can airlift 20 
fully-equipped soldiers, or, for medical 
evacuation, 12 litter cases with attendant. 












In its cabin, more than two tons of cargo 
can be carried. As a “flying crane” 

it can ferry bulk equipment over rivers 
and mountains on its external cargo sling. 









Performance — versatility; these are 
the reasons why the Armed Forces 
have consistently picked Vertol 
helicopters for the toughest jobs. 












Outstanding ye b opportunities ; + . 2 
are available for engineers : x 
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Join Tomorrow's Army Today 


VERTOL ) 
i Aircraft Corporation 


MORTON. PENNSYLVANIA 
FORMERLY PIASECK! HELICOPTER CORPORATION 








Axelson in action 


negatrve proble mM... posure solutio) 


Removing metal accurately and quickly can be a prob- 
lem. It requires the skill and experience of master 
craftsmen... the finest machine tools...it requires a 
positive approach. Only then can the product meet ex- 
acting specifications of economy and precision. 

For more than thirty years Axelson has specialized 
in the positive solution of difficult production problems 
for aircraft components and subassemblies. Today, our 
history of accomplishment is being perpetuated by 
Axelson’s production technicians, carefully trained in 
the specific machine tool operations required for the 
production of precision aircraft parts. 

Our expanded facilities are equipped with the most 
reliable, precise machine tools available...we have 
augmented our staff with top-flight engineers... to 


in addition to Axelson’s experi- 
service in research, design and 


make available to you 
ence in production 
development. 

Call on Axelson early ...to take over your program 
at the planning stage and carry it through to successful 
completion. 


Axelson Manufacturing Company 


AIRCRAFT 


Division of U. S. Industries, Inc. 


6160 South Boyle Avenue, Los Angeles 58, California 











On the Ground 
TRAINING IN SIMULATORS 


Saves Lives in the Air 





There are some flight emergencies a pilot can’t practice —ex- 
cept in a simulator on the ground. For instance bad weather, 
night landing, abnormal turbulence, even engine fire during 
landing or takeoff, are just a few of the many flight emergen- 
cies which can be reproduced fully and realistically in Link 
Flight Simulators. 


In such simulators as this B-47B Jet Flight Simulator, pilots develop correct 
reactions and correct techniques to meet all flight situations — without risk of life 
or equipment—and at very little cost in time and money. 


There is no more economical way to train student pilots in the handling of nor- 
mal and emergency flight procedures than in a flight simulator. 


Pioneer and World’s Largest Producer A V/A TION, INC. 


of Jet Flight Simulators 


BINGHAMTON, NEW YORK 


SUBSIDIARY OF GENERAL PRECIStON EQUIPMENT CORP. 


If great strength plus 

extreme lightness are your 

aircraft design goals, you should be 

utilizing the advanced engineering, chemistry 

and production know-how that have made Metlbond* 


Send today for Narmco’s illus- ; ° . one 
troted brochure on Metlbond 302 structural adhesives the standard of reliability throughout 


...@ wealth of structural bond- 


SS een the aircraft industry. 


More than a decade ago, Narmco pioneered aircraft adhesive bonding — 
a design revolution that has since enabled engineers to build unparal- 
leled strength and performance into structural components by the very 
nature of this uniquely efficient fastening method. Today, Narmco’s 
accumulated skills stand behind a distinguished line of custom- 
developed adhesives, including Metlbond* 302, a multi-purpose sup- 
ported adhesive designed for metal-to-metal and sandwich applications 
requiring prolonged temperature integrity to 500° F 

Metibond 302 offers exceptional ‘‘handability."’ It drapes easily to drastic contours 

at room temperature, has excellent storage life and requires no priming, thus saving 

fabrication time and tooling costs. Because of excellent fiow properties, Metibond 


302 requires low curing pressures (10 to 25 p.s.i.) and no post-cure. In sandwich 
applications, core materials need not be coated or perforated. 


Metibond 302 exhibits remarkably uniform performance properties over a wide tem- 
perature range, and is highly resistant to aircraft fuels, salt spray, and other corro- 


LYARMEO sive chemicals. Available in five standard thicknesses ranging from .007 to .025 inch 





NARMCO RESINS & COATINGS COMPANY, DEPT. 741—600 Victoria Street, Costa Mesa, California 
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Now! AD E I, offers a new 


line of HIGH TEMPERATURE 


MINIATURE VALVES 


Here it is. 


pequirement demanded by today’s accel 
aircraft designs. 


Performance and environmental demands, in 
conjunction with design simplicity, size and 
weight —all requirements a valve must face— 
are met by these revolutionary new models. 


3 position, 4-way 
operated valve 
Valves illustrated 
are actual size ; ; TTR Months and months of exhaustive engineering 
. time in all fields have gone into the develop- 
ment of this line. Research in metallurgy, 
endurance, stress and surge control have 
all contributed to the end product. 





THESE VALVES ARE NOW IN PRODUCTION. 
OUR ENGINEERING SALES REPRESENTATIVES ARE READY 
TO DISCUSS THEIR APPLICATION TO YOUR REQUIREMENTS. 


Hydraulic pressure pilot 
operated relief valve 





BURBANK. CALIFORNIA * HUNTINGTON, WEST VIRGINIA 
CANADA: RAILWAY & POWER ENGINEERING CORPORATION, LIMITED 


2 position, 3-way solenoid 2 position, 4-way solenoid 
operated selector valve operated hydraulic valve 











Your prime source for 


FASTENERS 


VOI-SHAN Titanium fasteners are avail 
able in all configurations. The company’s 
long record of prompt service and 
guaranteed quality is your assurance of 
complete satisfaction. 

Send for your copy of: “VOI-SHAN 


Reports on Titanium.” 








WO Sa 


MANUFACTURING COMPANY 
A division of PHEOLL MANUFACTURING COMPANY 
8463 Higuera St., Culver City, California 


Of 





YOUR WATCH IS YOUR TIMETABLE 


EVERY-HOUR- 
ON-THE-HOUR NONSTOP 


BETWEEN 


CHICAGO 


NEW YORK 


R AMERICAN AIRLINES 


Americas Leading Aurline 








PIAWNE FAX 


by STANDARD OIL 


Flying sportsmen into Idaho's big-game paradise, Tom 
Kiiskila covers the 90 miles to the rugged Selway Primi 
tive Area in less tan an hour after takeoff from his home 
port of Orofino. He drops into narrow canyons to unload 
his passengers. then airlifts other hunters and their heavy 


game back to civilization. 

‘Almost all my flying is over rough timber country.” says 
Mr. Kiiskila. “We make game counts from the air. check 
timber for disease. and fly right at tree-top level when we 


have to lead fire fighters to a fire. One big problem is high 


COMPANY OF 


A four-day pack trip in 45 minutes 







CALIFORNIA 


head temperatures in our kind of flying. But even climbin 
out of a canyon where the air is really hot and dead 
Chevron Aviation Gasoline 80/87 gives full power with 
out knocking. It never fouls plu rs. either: with Chevron 


80/87 I never clean them between 100-hour checks. 


“You'd think we'd have ring and valve troubles because of 
the high engine temperatures and frequent takeoffs, but 
RPM Aviation Oils give full-time protection. We get as 
much as 800 flying hours between top overhauls, and never 


have trouble with sticking valves. “RPM is tops.” 





TIP OF THE MONTH 








When refueling. leave a little 


room in the tanks for expansion. 





Every 10 gallons of cool gas can 
expand as much as an extra quart 


if your plane is in the hot sun, 

















AVIATION 


GASOLINE 





We take better care 
of your plane 


T.'S RPM," CHEVRON,** *TOLANE FAK.", MEG. U.S. PAT. OFF 
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| GP casters 


DOUGLAS AIRCRAFT COMPANY, TULSA, SOLVES DIFFICULT 
MATERIALS HANDLING PROBLEM FOR INSTRUMENTS eS 





Twe swivel and two rigid Favitiess Spring Action Casters with puncture-proof, 
pneumatic wheels permit a jolt-free ride for delicate testing units like this one. 
Easily moved and swiveled, this ''Flowrator"’ is taken over rough areas, with $H332- 
12x3 (swivel) and SH732-12x3 (rigid) Shock Absorbing Casters smoothing the ride. 


In the gigantic plant of Douglas Aircraft Company, Tulsa Division, 
many tough materials handling problems are solved with specially 
constructed castered dollies. For example, highly delicate equip- 
ment is used to test installations in the planes. A way was needed 
to transport this test equipment over rough ground without jarring 
the instruments. Douglas Tool Engineers designed the Flowrator, 
mobile test unit, mounted on Faultless Double Action Spring Cast- 
ers. Sensitive test equipment thus is moved speedily and safely 
over uneven floors and terrain—inside and out-of-doors. Produc- 
tion costs are cut at testing locations because readjustment of the 
gauges is unnecessary. Equipment arrives ready for immediate use. 
To get the complete story on the Douglas caster application men- 
tioned above, simply call your local Faultless Caster Distributor 
listed in your phone directory, or write us today. 


Two of many AIRMASTER Casters 
produced for the Aviation Industry 


ate 
= gay —* ) 


Made in accord- 
ance with Military 
Specifications ond 
approved for use. 
Write for free illus- 
trations and spec- 
ification data. 





DUAL-WHEEL 
SPRING LOADED 





SPRING ACTION 
POSITION LOCK ON SWIVEL 
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Series SH300 Casters 
ebsorb impact shocks 
through use of lorge 
durable springs under 
constant compression. 
Double ball bearing 
swivel construction. 
Hardened balls and 
raceways. 


‘3 FEATURES 


EXCLUSIVE WITH 


AIRMASTER 
CASTERS 


SB Shock-Absorbing Spring 

Action parallel to the cen- 
ter line of King Bolt to balance 
the load and allow wheel te 
be in contact with floor at all 
times, regardless of rough 
floors or bumpy terrain. Spring 
assembly is an interchange- 
able member. 


4 


Caster wheels of stand- 

ard design are easily in- 
terchangeable with stock wheels 
to minimize maintenance and 
“down" time 


4 Spring Action Caster 

continues to function as 
conventional Caster in case 
overload exceeds maximum 
spring load rating. An impor- 
tant safety factor to load and 
operators. 


IMPORTANT: A skillful com- 
bination of these design fea- 
tures enabled Fauvitiess Swivel 
and Rigid Types Double Ac- 
tion Spring Casters to success- 
fully pass all of the endurance tests conducted by ma- 
terials handling experts, while all other types of shock 
absorbing casters failed at one construction point or 
another. Further facts gladly furnished, no obligation. 
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Ar Force Super Snooper — ALL... TELLS ALL 








Reconnaissance television 
moves GHQ 
directly over any target zone 


Today. the United States Air Force has perfected a far 
seeing ‘third eye strategic airborne television. Now 
the Military Command can watch the TV screen as though 
it were a living, moving map and direct distant 
maneuvers and operations. Philco is proud to have 
developed a special airborne ['V system, to meet the high 
technical and performance standards of the U.S. Au Force. 





PHILCO is Currently Engaged in Long Range Industrial and Diverse Military Engineering Fields 


* Guided Missiles * Radar © TRANSAC Digital Computers * Underwater Ordnance * Bombing and Fire 

Control Systems * Servo-Mechanisms * Microwave Communication Systems * Infra-Red Devices * 

° Transistor Circuit Application * Multiplex Equipment * Television Relay Systems * Industrial TV * 
Color Broadcast Equipment * Forward Scatter Communications * Fire Control Systems * REDAP 


Philco offers a wealth of career opportunities for qualified engineers 


PHILCO CORPORATION‘ 


GOVERNMENT and INDUSTRIAL DIVISION« PHILADELPHIA 44, PENNA. 








U. S. Air Force 


An Air Force cargo plane delivers vital Air Force supplies to an overseas base. 


AIR MATERIEL COMMAND IS GLOBAL LINK 
BETWEEN RESEARCH AND COMBAT UNITS 


Supplving the Air Force with the right equipment, at the 
right place at the right time is the mission of Air Materiel 
Command. Its procurement, supply and maintenance opera- 
tions fill the area between research and development on one 
side and combat units on the other. It is the largest business 


in the country. 


Because our Air Force is operating in all quarters of the 
earth, AMC is a globe-circling operation with its headquar- 
ters centered at Wright-Patterson AFB near Davton. Ohio. 


rhe vital logistic mission for the Air Force involves bil- 
lions of dollars in procurement, thousands of airplanes, and 
more than a million different kinds of supply items. Organi- 
zationally AMIC includes fourteen air materiel areas, o1 


major area de pots located in the United States, Europe, 


This is one of a series of ads on the technical 


activities of the Department of Defense. 





(@ FORD INSTRUMENT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


North Africa, and the Pacific. Geographically, air materiel 


operations extend throughout the free world. 


Working with weapons systems contractors in private 
industry, AMC procures the equipment which has been de- 
veloped and tested by the Air Research and Development 
Command, and distributes the equipment to combat units 
is needed. The never « nding objective of the Air Materiel 
Command is to maintain an instant combat readiness 
logistic-wise, in this era of super speeds and super weapons 
to support Air Force operations at any point on the glob 
The philosophy of Air Materiel Command is that such 


readiness must be characterized by the closest interrelations 


of combat and logistic elements, by spe d, flexibility, mobil 


ity nd economy. 








Beverly Hills, Cal. e Dayton, Ohio 
Highly skilled technicians at Ford Instru- 
ENGINEERS ment Company assembling complex aircraft 
of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. instruments for the U. S. Air Force. 
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From inspection of raw forging 






through many complex and precise 
operations to final protective 
packaging, every operation in- 
volved in the production of a \ 









typical Foote Bros. precision 
gear is performed completely 
within our plants by our people. 
Production is completely inte- 
grated and precisely controlled at 
every step . . . to give you quality 
and prompt delivery. Foote Bros. 
also has complete facilities and * 
experience for design, process, 
manufacture and testing of items 
or assemblies to your specifica- 
tions or to your complete design. 
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This trademark 


FODTESBROS, 


Bolter Power ThahPliscion Through Bdllor fears 


stands for the finest 


industrial gearing made! 
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for a clear view ahead and comfort aboard the Martin B-57B 


Called a “jack-of-many-trades” aircraft, the 

Martin B-57B often encounters radically varying 
weather and temperature conditions. To assure 
constant cabin comfort and an unobstructed view 
wherever it flies, a Barber-Colman automatic 
cabin temperature control system plus Barber- 
Colman windshield anti-icing controls are used 
on this versatile light bomber. 


In addition to supplying temperature control systems for many 
types of military craft, Barber-Colman Company produces auto- 
matic temperature controls for aircraft flown by 25 leading do- 
mestic airlines, 50 foreign airlines, and some 225 business firms 
operating their own multi-engine planes. 


The complete line of Barber-Colman aircraft controls includes 
Actuators; Positioning Controls; Temperature Controls; Small 
Motors; Valves; Ultra-Sensitive Relays; Thermo-Sensitive Ele- 
x ments. Consult the Barber-Colman engineering sales office near- 
~ y est you: Los Angeles; Seattle; Baltimore; New York; Montreal; 


~~ 
‘om 7, Melbourne. 


™~ #7 


+ 
Barber-Colman Company 


DEPT. H, 1422 ROCK STREET, ROCKFORD, ILLINOIS 


AIRCRAFT CONTROLS « AUTOMATIC CONTROLS ¢«¢ INDUSTRIAL INSTRUMENTS «+ SMALL MOTORS « AIR DISTRIBUTION PRODUCTS 
OVERDOORS AND OPERATORS « MOLDED PRODUCTS « METAL CUTTING TOOLS e MACHINE TOOLS e TEXTILE MACHINERY 





PIONEERS IN 
LANDING GEARS 
First in the cle Sign, engi- 
neering, and production 
of landing gears for every 
type of airplane, helicop- 
ter, blimp, and missile. 


PIONEERS IN 
GROUND-HANDLING EQUIPMENT 


First in many adaptations of hydraulics and mechanics 
to the precise actuation of ground-handling equip- 


ment for bombs, engines and heavy devices. 


T= PIONEERS IN 


HEAT TREATING 


First in the development 


of techniques and equip- 


ment to produce ultra- 


high-stre ngth steel alloy 


structural components, 


PIONEERS IN PRECISION BALL SCREWS 
First in the development of the aircraft ball screw 
that converts rotation into linear motion, or vice 


versa, with less than 109% friction losses. 


PIONEERS IN WELDING TECHNIQUES 


First in the development of flash-we iding techniques 


to alloy steel parts. We have the world’s largest, most 


powerful flash-butt welding machine. 
[es ay} 


5 Eee el aloh moll mmi-lollibal-t-- tale 
experience can work for your engi- 
alta tale Me lale Me ol gelol*londlels Mel -Jel-tadasl-lah ee 
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CLEVELAND PNEUMATIC 
TOOL COMPANY = Cleveland 5, Ohio 


Sales offices in Seattle, Los Angeles, Fort Worth-Dallas 
and Levittown, L. |. 





DOUGLAS SELECTS LINK 


TO BUILD FIRST DC-8 JET SIMULATOR 


TE CEANOLOGIC AL. 





AERONAUTICAL SYSTEMS 


have made vital contributions to the progress of jet avia- 
tion and its expansion into the civil transport field. Many 
have won recognition as the finest in the industry, bench 
marks of American tec hnology. ‘ 

Whole generations of airmen, for instance, have 
been trained in flight simulators deve loped and produc ed 
by Link, pioneer of on-the-ground flight training. This 
GPE Company has delivered over 800 jet flight simu- 
lators—more than all other manufacturers put together. 
It has just been selected, on the basis of superior te h- 
nology and equipment, to produce America’s first simu- 
lators for jet air liners. Link-developed DC Computer 
Systems in Link supersonk simulators are the only ones 
meeting the needs of these advanced aircraft. 

Equally dominant are the gyro-magnetic compass 
systems of Kearfott, another GPE Company. This com- 
Pp iny’s new lightweight J-4 Compass System weighs only 


GENERA L rPRECiI Sion 


92 GOLD STREET, NEW YORK 38, NEW YORK 
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a mavigation system that 


solves jets’ problems 


veneral Precisan Laboratery im erporated 





18 pounds. Yet it provides accurate heading information 
at all latitudes, is rugged enough to maintain its high ac- 
curacy despite the jolts and speeds of jet flight. The Air 
Force has just selected it as standard for all new fighter 
craft. Kearfott’s N-1 Compass System has been the navi- 
gational standard for Air Force bombers for 5 years. 

member of the GPE Group, General 
and 
mak ing quantity deliveries of the most advanced airborne 
These GPL systems, which 


} 
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Still 


Precision Laboratory, has developed currently 


1S 


navigation systems in use. 
are self-contained and fully 
lions of operational miles with unprecedented accuracy. 
needs—GPL’s RADAN 


Systems—are expect d to make « qually far reaching con- 
in the 


automatic, have flown mil- 


Their adaptations to civilian jet 


tributions to the commercial jet transport field 
wav of increased safety, fuel economy, passenger conven- 
ience and efficient use of limited air space. 


These are but some of the accomplishm« nts in avia- 
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tion for which GPE Companies, working in conjunction 


with the Armed Services, are responsible. Librascope, an 
important member of the Group, produces outstanding 
instruments and equipment for the field. Librascope’s 
computers, its highly advanced equipment for photo- 
reconnaissance work and photogrammetric equipment 
for the interpretation of photo data, its periscopes, pilot 
all leaders. Several GPE Com- 


guided 


and navigator finders, ars 


panies are deeply involved in inertial cuidance 


le projec ts and certain nuclear power applic ations, 


In 


In whi h the compan S work, GPE ( oordinated Preci- 


THISS 


ill GPE achievements in the numerous industries 


sion Technology plays an important part by inter-relating 
the wide 


operaung policy, and each company s unremitting in- 


range ot skills and resources of the Group. his 


sistence on highe st quality, are mayor reasons tor the fre- 
quency with which GPE systems and equipment continue 
to set standards in their fields. 
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THE GPE GROUP Ampro Corporation . Askania Regulator Company . Bizzelle Cinema Supply Corporation * Blud rth 
General Precision Laboratory Incorporated 7 The Griscom-Russell Company . The Hertner Electric ( pany . International Pr tor Cory 
Kearfott Company, Inc . Librascope, Incorporated . Link Aviation, Inc . J. E. McAuley Mfg. ¢ 7 Natior Theat Suppl 
Pleasantville Instrument Corporation . Pr ion Technol 4, Ime . SEC-o-matic ( ' tior . Shand ar re ( 
Socicty for Visual Education, Inc . The Strong Electric ¢ tion @ Theatre Equi; nt Contracts ¢ n 

























A billion dollars worth of jet air liners 
are building—tremendously fast, fuel-hungry 
air liners. 

Whe vital navigation problems these jets 
posé—problems affecting both the safety and 
economy of commercial jet operations—have 
been solved by GPL’s RaDAN Navigation 
Systems. 

RADAN Systems are the most accurate 
oe airborne navigation systems an air line can 
>) buy. They are completely self-contained: 
; Meed neither ground aids nor celestial fixes. 
: will work anywhere in the world, under 
conceivable conditions. 

IADAN Systems enable a pilot always 
k the quickest route to his destination 






PLEASANTVILLE. NEW YORK 


the GPL group whose activit 


is responsible for 
g achievement. Send resume to 


ersonnel Manager. 


RADAN* 


PRE] OD HD GENERAL PRECISION LABORATORY connonres 


A SUBSIDIARY OF GENERAL PRECIGION EQUIPMENT CORPORATION 
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—and stay on it. RADAN-equipped planes will 
keep safely in their air lanes, require less air 
space, come in on-the-dot. Thus, by reducing 
airport congestion and delays, RADAN will 
add to passenger comfort and satisfaction. 
Moreover, RADAN Systems cut flying time to 
a minimum—and every second trimmed from 
air time saves air lines many dollars. 

RaDAN Navigation Systems are typical 
of the many notable components, equipments 
and systems that have resulted from GPL’s 
advanced technological resources and engi- 
neering skills. 

For further information, or help with a 
specific technological development problem, 
write to: 
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ally @ 

Division's 

in hydraulics, ai 

other specialized elect’ 

assures the mature deve 

of the RIGHT syste™ for each 
application- 


POWER PACKAGES 
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Bendix-Pacific Two Stage High 
Response Servo Valves are elec- 
trically actuated bydraulic four- 
way valves. They are small in 
size, light im weight, and incor 
porate udvanced design features 
which, im addition to providing 
excellent overall performane e 
assure greater stability at @ ider 
operational temperature ranges 
with exceptional reliability with 
respect to null shift. 


TELEMETERING 


WRITE FOR COMPL Bendix-Pacific pioneeré d and con- 
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FULL 360° ROTATION 
IN EITHER DIRECTION 


Design ahead with 


WEATHERHEAD 


WROTWs|\WE- 
SWIVEL JOINTS 
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With this pressure-balanced, patented* plane-type 

swivel you can make flexing installations the most reliable 
links in your aircraft piping system. 

Rotomite design does not depend upon piping to drive 

or rotate . . . shaft may be actuated with mechanical drive rod 
eliminating tube fatigue failures at piping connections. 


Other advantages include: 


Low Torque 
Pressure-balanced . . . no high friction regardless of 
system pressure! 


Wide operating pressure range . . . 0-5000 psi 


USE 
Corrosion-proof 
Trouble-free operation thru extreme temperature range Ror We, 


Full 360° rotation for all manifolds FOR THESE 
Rotomite is recommended for all hydraulic, _ CONNECTIONS " 


pneumatic, gaseous and vacuum carrying installations. OSCILLATING 
E 


* 


U. S. Pat. No. 2,481,404 


For detailed information, design 

and installation data, write for 

Engineering Application Manual 
e AM-11, 


THE WEATHERHEAD COMPANY ee 
reuiation Division | 
300 EAST 131st STREET © CLEVELAND, OHIO 


West Coost:1736 STANDARD AVE., GLENDALE, CALIF. Ae eo) 
Rr) 
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IN THE CONVAIR F-102A, the Fenwal Thermistor Over-Heat Detector, 
81000 Control, warns the pilot if the windshield becomes overheated. The 
windshield in the Convair F-102A is heated with hot air. At extremely low 
temperatures this serves to raise the temperature of the windshield and 
prevent fogging. If the air continues to heat the windshield after coming 
from the low temperature area, the Fenwal thermistor unit prevents the 
danger of the glass cracking by warning the pilot to turn off the heat. 


HOW FENWAL'S THERMISTOR 
OVER-HEAT DETECTOR 
PROTECTS CONVAIR'S F-102A 


The Fenwal Thermistor Over-Heat Detector gives quick, de- 


THE THERMISTOR OF THE FENWAL 81000 is located in the tip pendable response to temperature changes in a variety of air- 
of a spring loaded probe which conveniently screws into one craft applications. Its compact size and light weight, plus con- 
of the positions normally occupied by one of the screws which , ae ; 

hold the windshield in place. The spring loaded probe extends formance to applicable military specifications, may be the 
into the inner glass surface and laminated portions which form answer to one of your temperature control problems. 

the center of the laminated “‘sandwich. Ps . - _ 
Write for complete data to Fenwal Incorporated, Aviation 


Products Division, 128 Pleasant Street, Ashland, Mass. 


Controls Temperature 
... Precisely 


+ THE FENWAL 81000 CONTROL UNIT consists of a black crackle finished 
aluminum housing with a five pin male receptacle for connecting the power 
supply, a thermistor probe, and an indicating device. The unit features an 
adjustable potentiometer that is accessible through the top and has a 
hermetically sealed relay with all components coated with a fungicide 
varnish, 

It has an input of 20-30 volts D.C. at .05 amperes maximum. Load con- 
tacts are rated at 30V. D.C. at 2 amperes maximum: non-inductive. The ad- 
justable range of the unit is 170°F +10°F, to 270°F +10°F. It has a tem- 
perature differential of 10°F maximum over adjustment range, maximum 
storage temperature of 212°F and operating temperature range of —65°F 
to 160°F. Total weight of probe and control unit is less than 0.5 Ib. 





-- protects aircraft 


ee *¢ 
wiring systems 
NON-ABRASIVE, LIGHTER WEIGHT 


Lighter thon metal, these smoothly molded nylon 


gr ommets will not cause insulation wear and 
| not roll out when threading 
HIGH HEAT RESISTANCE 
Will withstand unusually high temperatures 
Monadnock’s new nylon grom- without loss isetul characteristics, 
met is available in standard sizes 
(from *ie” to 3” installed inside 
diameter) for use in round holes 
or special grommets can be 
manufactured in volume to fit ir- 
regularly shaped holes. Samples 
and additional information 
from your nearest United -Carr 
or Monadnock Mills representa- 
tive, or write for illustrated 
data sheet. 
EASILY INSTALLED, SNAG-PROOF 
Split allows installation of grommet before or 
after wiring. 45° angle prevents wires from lodging. 











CHEMICALLY INERT, LONG WEARING 


Nylon grommets will not react with spilled fuels, 


NY 
ADNOCK chemicals or hydraulic oils. 


ES San Leandro, California 
Subsidiary of UNITED-CARR FASTENER CORP.. 














hytrol 


The Accepted Anti-Skid Braking System 
Standard Equipment on the B-47, B-52 
B-66, A3D, RF-84F, F-100C&D, F-107 
C-133A, C-130A. Tested on thirty-five 


other types of aircraft 





Sood reasons why .. 
every fighter, every bomber, 


Ine. 


every transport is HYD ROAIRE equipped 


» WINONA AVE., BURBANK, CALIF 


the aviation subsidiary of 





HY”, FUEL PUMPS © 


High Vapor liquid ratio fuel booster and 
transfer pumps. Outstanding perform- 
ance exceptional economy. Now flying 
on the F8U-1, F-101A, F-5D, B-52, the 


Regulus, the Navaho 





STAINLESS STEEL 

ek a ee 2-2 
HEAT-RESISTANT ALLOYS 
TITANIUM—TITANIUM ALLOYS 
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SPECIALTY BRONZES 


Precision Parts by the Yard! 


Here are some of the advantages: 

e Die costs are low 

¢ Small orders are practical 

¢ Machining is reduced or eliminated 


By the Harper extrusion method using 
glass as a lubricant, it is possible to 
form intricate parts as rapidly as you 


squeeze toothpaste out of a tube. 
e Close tolerances are held 


Besides carbon steels, alloy steels and e Wide range of shapes is available 


specialty bronze, the Harper Company e Quick delivery is assured 
also extrudes titanium, stainless steel An illustrated book “Extrusions by Laliuded Shapes 


and heat-resistant alloys. Harper” is available. Write for a copy. 


The H. M. Harper Company ¢ 8280 Lehigh Avenue ¢ Morton Grove, Illinois 


(Nile o's ota 


OVER 7000 ITEMS IN STOCK...HARPER DISTRIBUTORS EVERYWHERE fi, lesling Fuslirngs 
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Mast of 
SHELBY SEAMLESS TUBING 


(USS STAINLESS STEEL) 


provides high strength and 
corrosion resistance for coaxial antenna 








The Type 3006 Coaxial Colinear Antenna’*, 
consisting of three half-wave vertical dipoles 






arranged colinearly and operating on a fre- 






quency range of 152-176 MC, is especially 






suitable for patrol car broadcasting. The 






three vertically arranged dipoles exhibit a 





gain of 5 to 6 db over a standard single 






dipole, and produce a low angle of radiation 






with equal radiation in all directions. 






This 1314-foot, 40-pound antenna is sup- 






ported by a mast made of Shelby Seamless 
Tubing (USS Stainless Steel) running 





through its center. In addition to possessing 





the tensile strength to withstand 100-mile- 





per-hour winds, this stainless supporting 





mast has high corrosion resistance—will not 





flake from oxidation and cause short circuits. 





In such critical applications where su- 





perior strength, uniformity, dimensional ac- 





curacy and corrosion resistance are needed, 
Shelby Seamless Tubing of USS Stainless 
Steel is consisiently chosen to meet the re- 







quirements. Shelby Seamless Tubing, avail- 





able in a wide range of diameters, wall 





thicknesses, various shapes and steel anal- 





yses, is produced to exacting standards by 





the world’s largest manufacturer of tubular 






steel products. If you wish, our engineers 
will make a study of your requirements, and 







will help you apply Shelby Seamless Steel 






Tubing to your specifications. 








NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 









© SHELBY SEAMLESS MECHANICAL TUBING 
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Here is an unbeatable combination—the Bendix Segmented mented rotor construction, eliminates warping and welding 


Rotor Brake and Cerametalix? brake lining. of friction surfaces. 
These two were made for each other—literally! For It all adds up to a new high in brake performance that 


Cerametalix lining was developed by Bendix for use in meets the challenge of stopping increasingly faster and 
Bendix? brakes; then, the brake itself was proportioned to heavier airplanes with a brake “package” of necessarily 


take full advantage of this remarkable new kind of friction limited size... a brake that, even under the toughest con- 
ditions, can be depended upon from touch- 


material. 
a down to the end of the landing run! 
NO FADE. The result is a brake that will not fade, fuse or 
lose friction, even under braking loads that heat the linings 


to incandescent temperatures! 


\IiT’< Bendix brake 
rts ‘ 
stator faced with 
Cerametalix—an entirely different kind of 
LESS MAINTENANCE. Also, less time and expense are required friction material. Cerametalix is a sintered 
for maintenance because adjustments are less frequent compound of ceramic and metallic ingredi- 
and linings last several times longer. ents that has amazing resistance to heat and 
wear. As a result, friction loading and 
© WARPING. The lining material itself is a good conductor energy absorbing capacity can be approxi- 
f heat. This, combined with the exclusive Bendix seg- mately doubled. ES 


ENDIX Division SOUTH BEND, INDIANA Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 
BENDIX AVIATION CORPORATION 





As Higher and Higher Altitudes Are Attained 


STRATOPOWER HYDRAULIC PUMPS ARE THERE... 
AND—NOT JUST FOR THE RIDE! 


Design for tomorrow’s aircraft! That's the keynote of the engi- 
neering back of the new STRATOPOWER Hydraulic Pumps. 
Aircraft, Rockets, Guided Missiles or Satellites . . . the PUMP 
is vital to the successful performance of the project. Engineers 
responsible for the design of hydraulic systems for these ve- 
hicles provide a sure source of Fluid Power with— 


STRATOPOWER 


Sy AVYORAULIC PUMPS 


Series 65F Fixed 
Displacement Pump 


Series 65W Variable 
Delivery Pump 


The 65F Series Fixed Displacement Pumps and the 65W Series 
Mariable Delivery Pumps are designed to operate dependably 
M\emperatures in excess of 400°F and at drive speeds of over 
10,980 rpm. These Pumps are light in weight and have excep- 
Sly high horsepower/weight ratios. The new STRATO- 
POWER design can easily be adapted to fit special requirements 
to save’8pace and weight in aircraft and missiles where every 
pound saved is truly more than worth its weight in gold. 


In the air and on the ground, STRATOPOWER Hydraulic 
Pumps assure reliable hydraulic Utility Systems and Boost 
Systems, and add to the high performance requirements of WATERTOWN DIVISION 


Auxiliary Power Units, Radar Scanners and Stabilized Platforms. The New York Air Brake Company 
720 Starbuck Ave., Watertown, N. Y. 


I would like more information on 
STRATOPOWER Series 65 Hydraulic Pumps. 


WATERTOWN ovwvision Nome Title 
THE NEW YORK AIR BRAKE saaeeet (i) Company 


Address 
STARBUCK AVENUE ° WATERTOWN © N.Y. 
INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N.Y. 




















City. 








Jet engive main shaft bearings face 
their most crucial test in the years just 
ahead. They must survive speeds and 
temperatures beyond any performance 
limits yet achieved. 

At Rollway, new high-temperature 
- steels are regularly examined in the 


unending search for greater precision and 
dimensional stability. 


Starting with the engineers who adapt 
imental goals and findings to the 
Ating needs of customers, Rollway’s 
extends all the way from 
ory to delivery schedule. 
elivery of Rollway precision 
ill be the end product of 
aircraft experience, 
analysis, and 
manufacture. 


or write 
ring Company, Inc. 
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whether 
you 
think 


type engine. Illustrated above is the crankshaft 
forging for the most —- piston-type air- 


of craft engine ever produced. 


Horsepower 








The history of Wy man-Gordon’s At the bottom left is a turbine disc forging made 
contribution to aircraft progress from high density heat resisting alloy, and 
dates from the inception next to it is a titanium compressor wheel 
of the “flying machine”. forging for two of the most powerful jet engines 
The jet age is now calling yet produced. 
on the unparalleled resources : 
of Wyman-Gordon, which include 
the widest range of hammer and 
press equipment and the greatest 
technical know-how in the industry. 
Larger and more intricate 
forgings than heretofore available of 
aluminum and magnesium are being 
produced on presses up to 50,000 ton 
capacity, and giant hammers are 
fulfilling the growing need for 
forgings of titanium, high density 
materials or so-called super alloys. 
Now, as for nearly 75 years, 
there is no substitute for 
Wyman-Gordon experience and ability 
for — Keeping Ahead of Progress. 


WYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM @© MAGNESIUM @ STEEL @ TITANIUM 
WORCESTER 1, MASSACHUSETTS 
HARVEY, ILLINOIS & DETROIT, MICHIGAN 




















How to be SURE your EGT and RPM 
Systems are RIGHT. ee 
Check with the B &H Instrument 


eJETCAL 


ANALYIER_. 


3 wi 





il ui 


‘_ (functionally, without running the engine) 





‘ 


T-34 Turbo-Prop 









This NEW “‘J"" ee 4 Engine 
Model JETCAL S _ Pratt & Whitney 
contains NEW... Aircraft 

1) Takecal, 2) Ta’ Pot" \ 

Potentiometer, 


3) Ruggedized Light- 
Beam Galvos, 
4) Test Circuits. 


ANALYZES JET ENGINES 10 WAYS: 


1) The Jetcat Analyzer functionally tests EGT thermocouple cir- 

cuit of a jet aircraft or pilotle sircraft missile for error wit “a 
running the engine or disconnectin any wiring. GUARANTELD 
ACCURACY is +4°C. at engine test temperature 

Two of the most important factors that affect jet engine life, 2D Cait eaind Gommncsaptes “un Gio Cant” Galese plate 

© me in parallei harnes 
efficiency, and safe operation are Exhaust Gas Temperature 3) Checks thermocouples within the harness for continuity 
TT . . 4) Checks thermocouples and paralleling harness for accuracy 

(EGT) and Engine Speed (RPM). Excess heat will reduce $) Checks resistance of the EGT circuit without the EGT indicaton, 

“bucket” life as much as 50% and low EGT materially reduces 8 PE eet dak es ene gee 

efficiency and thrust. Any of such conditions will make opera- 7) Checks EGT Indicators (in or out of the aircraft) 

: 3 x : 8) Checks EGT system with engine removed from aircraft (in pros 

tion of the aircraft both costly and dangerous. The JETCAL duction line or overhaul shop) 

° . ° 9) Checks aircraft TACHOMETER system accuracy from 0 to 110 
Analyzer predetermines accuracy of the EGT and (inter- RPM with guaranteed accuracy to within =0.1° in the operate 
: te : ing range. 

relatedly ) Tachometer systems and isolates errors if they exist. 10) JETCAL Analyzer enables engine adjustment to proper relations 

ship between engine temperature and engine RPM for maximum 


—— . thrust and efficiency during engine run (Tabbing or Micing). 

- , > » Tea ; T J 
The JETCAL iS In worldwide use. Used by U. S. Navy and ALSO functionally checks aircraft Over-Heat Detectors and 
. . . . Wing Anti-Ice Systems (thermal switch and continuous wire) 
Air Force as well as by major aircraft and engine manufac- by using TEMPCAL Probes. Rapid heat rise...3 minutes to 
800° F! Fast cycling time of thermal switches...4 to 5 com- 


turers. Write, wire or phone for complete information, plete cycles per minute for bench checking in production. 


I 


West Coast Office: 427 East Grand Avenue, El Segundo, California 








with the 


HEILAND 

oscillograph capacity as your BP yaEryr 
; 7 Recording 

needs demand... Oscillograph 


expand your 


Magnet assemblies ac- 
commodate from | to 
12 active galvanome 
ters plus 2 static ref 
erence traces each 


Series 700C oscillographs 
provide ' to 60 channels 


The 700C oscillograph 

will fill your minimum 
recording needs, yet will readily 
expand to cover your broadest 
requirements. For instance: 


@ You can start with a minimum-budget recording 
oscillograph and equip it for one-channel recording 

if you like. But this same instrument can easily be 
expanded to a 60-channel instrument as it takes on its full 
complement of five magnet assemblies holding twelve 
galvanometers each. 


@ It’s easy to insert more galvanometers as needed 

Each Heiland magnet assembly is completely pre-wired with 

galvanometer and heater connections. When several more traces 

Panel for 28 volt DC are needed, another magnet assembly can be installed without 
power mew special tools in less than 15 minutes. Neither model requires 
dummy galvanometers; there is no need for a full complement 


Ponel for 115 volt of galvanometers. 


50-to-400 cycle AC 
power ape @ The 708C, using 8-inch paper, will record one phenomenon 


or 36. The 712C, using 12-inch paper, records from 1 to 60 
phenomena. Both models will also operate on any width paper 
down to 2”. Paper speeds are from .03 to 144 inches per second. 


@ Use the same instrument on DC or AC... just specify 
the proper power supply panel. 


@ Use either instrument on the work bench, in a relay rack, 
or in airborne or mobile installations. 


For complete details, write for Bulletin No. 701-EJ 


eT AI EM 5200 c. evans ave, venver 22, cotonavo 
—te Shand. TESTU Thay = SALES—SERVICE FACILITIES AROUND THE WORLD 








WIGGINS’ NEWEST! 





ae 


SMALL SPACE REQUIREMENI~ 
LOW PRESSURE DROP <— 


- 
' 


NO AIR INCOM 


connect-Q-matic 


Trademark 


COUPLING 


SURE 
POSITIVE 
SAFE AND DOUBLE SAFE 
ANY DESIRED SERVICE 


PUSH... t's connected! 


SINGLE, SIMPLE, MOTION 


ty it’s got to connect 
..connect with 


 WIGGINS hj - 
Manufacturers of 1VgGins 
W1G-O-FLEX Coupling 

INST-O-MATIC Coupling E. B. WIGGINS OIL TOOL COMPANY, INC 
CONNECT-O-MATIC Coupling 3424 East Olympic Boulevard, Los Angeles 23, California 
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ACTUATORS with 3 difference 





can you use them? 


Can you use 


¢ A curved pneumatic Actuator 






















¢ Almost infinite stroke 


¢ Travel equal to total length 


Free piston pneumatic actuators —dubbed “pogo sticks’”—are being produced b 
Stratos. Based on a unique operating principle, they have no piston rod. Tho ar 


are tn use for ejection of stores from aircraft 


These patented ejectors are capable of hurling delicate stores ch as sonot 
clear of high-speed airplanes...without endangering fragile components 
We think that their actuation principle —their unique performance charact 
istics —suit them to many other uses. Ingenious designers and development 
engineers may find in them the answer to difficult actuating problems, particulat 
where long stroke ts required tn a confined area 
Here isa e Stroke nearly equal to total package length 
challenge @ Piston travel through an arc 
to your @ Siow approach rapid actuating stroke 
imagination. e High temperature suitability 
@ No limit on length 
These @ Long life —no seals or glands to wea 
characteristics o Lightweight = 
Danecnene=  ° Vdc pressure range — 20 to 1500 psig 
@ Tube can carry structural load or be part of structure 


If your actuating requirements call for 

one or more of these functions, Stratos Stratos Western Branch also make 
“pogo sticks” may be the answer. Write Conventional Actuators * 3000 psi 
to Stratos Western Branch at 1800 Compressors * Solenoid Valves * 
Rosecrans Avenue, Manhattan Beach, Controls * Blowers 

Calii.,about your actuating problems 


STRATOS. 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


Main Plant: Bay Shore, L. I., N. ¥ 


We ( Office ‘ Ww A RB 1 Angcle Ca rma 


Western Branch: 1800 Rosecrans Ave., Manhattan Beach, Calif 




















how free piston guides sealing ribbon against 
tube slot. 
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ARDC DOCUMENTARY REPORT 


This special Air Research and Development Command Edition of Aviation Week was prepared for the U. 5. Air 





Force and the industry and science that serve it. It is a documentary report on the major policy changes and new 





problems that guide the technological race to produce superior airpower. 


Aviation Week editors traveled 80.000 miles by air in executing this assignment. They covered ARDC headquarters 






in Baltimore and all of the 11 research, development and test centers and interviewed hundreds of ARDC officers and 






civilian scientists. In this effort, they received complete and effective cooperation from Lt. Gen. Thomas 8. Power 


ARD¢ 







commander and his staff. 
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how free piston guides sealing ribbon against 
tube slot. 


A Message from ARDC 


here is no person in this country who is not, directly or Nor is it sufficient merely to cite statistics about these 


ndirectly concerned with the race for qualitative suprem- 
acy in the air—the keystone to our survival as a free and 
prosperous people 

To achieve and maintain such supremacy, the United States 
Air Force created a management tool unique in the 
history of military warfare—the Air Research and Develop 
ment Command 

In the accomplishment of its vital mission, ARDC has 
joined forces with other Air Force commands and government 
agencies, with American science and industry, to create the 
greatest team ever assembled for one single purpose—quall- 
tative superiority for the Air Force-in-being as well as the 
Air Force-to-be. 

It is difficult to grasp the vast scope and full significance 
of ARDC’s over-all effort without a complete and detailed 
knowledge of the individual and varied efforts of its far- 
flung research, development and test centers. 


has 


centers, no matter how impressive they may be. For ARDC’: 
uniqueness is founded on the manifold talents of its personnel 
and the unusual nature of its facilities as well as on the 
manner in which these talents and facilities are welded into 
an effective operating system 

In providing a comprehensive account of ARDC, its concept 
and its mission, AVIATION WEEK is, therefore, rendering an 
invaluable service, not only to ARDC itself and to its team 
mates but, above all, to ARDC’s 160 million stockholders 
the American people. 


7g 
A 


A fL 7 rv 


Thomas S$. Power, Lieutenant General USAF 
Commander, Air Research and Development Command 











AVIATION WEEK, August 6, 1956 





RESEARCH AND DEVELOPMENT in the broad tech- 
ical fields that are now encompassed by aerial 
weapon systems is one of the most important in- 
vestments citizens of the United States can make 
in the future of their country. 

The airpower research and development in- 
vestment offers a dual return. 

First. it Is necessary lo develop aerial weapon 
systems of sufhicient superiority that will offe: 
the hope of deterring any potential aggressor. 
In the event that this hope fails. it is the quality 
of these aerial weapon systems that will deter- 
mine the degree of success with which this country 
will be defended. 

Second, the progress made through sustained 
effort on broad scientific fronts required for 
ihe airpower program will produce a_ steady 
stream of improved technology that can be ap- 
plied to the civil aspects of American industry. 
Nucleat power, electronics, new materials such 
is plastics and titanium, and civil air transport 
are just a few of the many civilian industrial 


by-products of military airpowet research. 


CRITICAL PHASE 


WE HAVE NOW REACHED A CRITICAL PHASE in the 

irpower research and development program. 
For the first time in 15 vears we are again being 
challenged by an aggressive foreign philosophy 
ihat is attempting to develop superior military 
uirpower to promote its economi and politic al 
philosophies. At the same time we have reached 
a point where our legislative and administrative 
procedures can no longer match the rapid pace 
of technological progress and are artificially re- 
stricting our potential pace of development. 

We are also facing the consequences of two 
decades of turious technological development 
that has virtually drained the reservoir of basic 
-cientific knowledge. Major advances on all the 
broad fronts of science are desperately needed 
to kee p pace w ith the demands of the tee hnologi« al 
race. 

All of these factors combine to produce a 


situation unique in the history of this country 





The Critical Race for Research 











This requires new and fresh approaches by the 
military. industry. legislators and tax-paving 
citizens to work together toward efhcient d 
economical achievement of the common goal of 
maintaining and Increasing oul irgin of 
nical superiority, particularly in the vital areas 
of atomic-airpower. 

One of the most hopeful trends in this di 
tion was the Air Foree recognition of the problen 
ly creating the Air Research and Developn 
Command five vears ago. In its five year hist 
ARDC has been aware of the necessity for basic- 
ally new organizational, fiseal. industrial an 


technical approaches to these problems. 


CHANGES NEEDED 


IN THE FOLLOWING PAGES of this special Air Re- 
search and Development Command edition. the 
editorial staff of AVIATION WEEK is presenting a 
molded its 


unique military-industry-science partnership and 


documentary report on how ARD¢ 


the new policies that guide their work. 

Among changes in basic policy that are neces- 
sarv to achieve enduring success in the techno- 
logical race are: 
© Long term fiseal and technical planning poli- 
cies that are more flexible than the current annual 
ludgetary system. 
*Increased emphasis on basic research and 
“state of the art” advancements in particulat 
scientific fields related to aerial weapon develop- 
ment. 
* Adequate planning, funding and construction 
programs for development and test facilities that 
will be required for future technology and would 
he far too costly for private industrial financing. 
* Increase in the percentage o! ils resources 
that private industry devotes to basic research 
and development activity. 
* Increased emphasis on technical education ot 
(merican youth. 

Achieving success in the technological race is 


» citizen. The 


vilal concern of every America 
future of our country depends on it. 
—Robert Hotz 

















BELL X-2 rocket aircraft explores heating problems at Edwards AFB. Note blunt trailing edges of ailerons. Its pilot is... 





Air Research and Development Command Gives USAF 
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| 
Wright Air Development Center Rome Air Development Center Air Force Armament Center Air Force Special Weapons Center | 
ARNOLD Engineering Development Center, Tullahoma, Tenn., provides modern test facilities for ARDC contractors 
=> ~ ‘ or. ~ 
a 








Ber 





LT. COL. Frank K. (Pete ons chief 


W eapons of Future 


4925th Test Gp. (Atomic), Kirtland Air Force Missile Test Center 


CONTRAVES cinetheodolite pinpoints plane in space 
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ARMA-WADC'’s tail defense for B-52 

















BALLOONS implement research in aeromedicine geopnys OLLOMAN ADC tests h gher-performance TM-61B Matador 
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ANTENNA at Rome ADC permits co-location of TACAN, VOR 


CONVAIR-BUILT rocket sled at AFFTC tests rosion 
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Progress Proves ARDC’s Mission Vital 


th) 


The U. S. Air Force is riding the crest of a technological development he fa rogre he : 
surge that began with nuclear fission and airborne gas turbine power and shows rt requ to maintain 
no signs of abating. ‘To speed the pace of this surge and to shape its character“ he greater the opport 
to the requirements of airpower, USAF five years ago created the Air Research Pad - ‘ ing . iy A 
and Development Command—a technical management tool unique in mili- cial told ms peti see 
tary history. nin oe “tenga ae chert 

ARDC’s job is to insure qualitative nd scientific conti next five vears than in 
upenionity of USA's new weapons and ARDC'’s basic pl is to fur é aaecend Binks 


ing to make n 


to provide the necessary link between 
e Increasing technical complexity 


military requirements and the vast sci- ; 
ence-industr complex of which USAI ind to rm ; future aerial —— Dr. 
must rely to discover, develop and pro entific laboratori ul ) industi Neumann, chairman M rh Det 
duce its we ipons for the future to do the bulk of thi Department Ba ti 
\iter five vears of growing pains and — told Aviation WEEK Commnittec 
constant improvement of it managerial We « ml cho 
techniques ARDC today is a cohesive 
organization that has integrated and ex 
panded all of USAI once scattered 
research, development and test faciliti 
ind op rate iccording to well-defined 
plan id principles 

Commanded by Lt. Gen. ‘Thomas §S 
Power, ARDC now has its he idquarte Sin its organization if e Increasing competition the technolog 
in downtown Baltimore but is sched rs ago ARDC 1 ical race. Shortly after ARD( 
uled to move eventually to Andre complex an nportant rari! can \pnl, 1951 Soviet 
Al B, Nid. on the outskirts of Wash to the following tactor itt Durst int ! Ko i 


ington, D. C. Field operations are cx- © Increasing pace of technological de- th | mance that astonished West 


ecuted through 11 centers equip velopment. Pros I t ntih then the So 


with $24 billion worth of research, d 
velopment and test facilities that are 
used both by USAF and it 


| ] 
lated to acri a I I ! t pl mcreasi 


OPERATIONAL 
AIR FORCE COMMAND 


ARDC RESEARCH, DEVELOPMENT AIR MATERIEL COMMAND 
& TEST CENTERS 


INDUSTRIAL RESEARCH INDUSTRIAL 
& DEVELOPMENT PRODUCTION 
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progiam Ove! the complete range of 
types from helicopters and transport 
t 


long-range turbojet and turboprop 


mong 


bombers and superson fighter 


Soviet Airpower Status 


\t th ume time the Sovict develop 
nt of atonn nd hvdrogen-boml 
ipons has exceeded Western predic 
tions by a wide margin. ‘There is littl 
tion among obser who recenth 
pected Sovict am for equipment 
in Russia that the still shghtly be 
nd Western technic i] development in 
raft though the ir 
head in ballistic missiles 


Nor is. there n 


probabh 


que shon among 


these observers that unless the pace of 
USA developments is accelerated and 
t ope expanded the Soviets will be 
nted with an excellent opportunity 

qual or surpass Western airpowe1 


during the next five vears. ARDC is in 
direct competition with the Sovict 
tomic-airpowc! technical development 
gram 
ARDC is gearing its operations t 
hicve three principal goals for USAI 
e Improve quality of future USAI 
weapons. ‘This is cffort devoted to mak 
ing big technological jumps by daring, 
magi itive TOSca®n h prog Ws Wng 
t major scientific breakthroughs 
¢ Increase reliability of weapons tliat 
idv to go into USAF’s active com 
bat inventory This effort is aimed at 
translating new equipment whose fea 
bility has been proved by research 1 
ults and development work into stand 
rd production-type products with 
sufficiently high degree of performance 
rcliability to be trusted m routine oper 
tion In the past USAF operational 
mmands have suffered heavily from 
unreliable components or sub-systems 
that put an entire weapon system out 
of action 
¢ Reduce the development cycle for 
new USAF weapon systems. This ef 
fort is aimed at drastically cutting the 
time required to translate a new weapon 
tem concept into reliable hardwar 
ready for production. ‘This problem in 
volves as much streamlining of admin 
istrative and command procedures as it 
docs improving technical facilities 


New Policies 


lo drive harder and faster toward 
these goals ARDC has developed Sc\ 
eral basic new policies during the past 
vear. ‘These include 
¢ Closer partnership with industry and 
science. ARDC policy changes have 
been aimed at bringing properly quali 
fied industrial and scientific organiza- 
tion into USAF technical planning at 
the carliest possible phase and keeping 
a steady flow of pertinent information 
on ARDC and USAF technical prob 


lems and progress to universities, private 
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Lt. Gen. Donald L. Putt, Deputy Chief 
of Staff for Research and Development, 
USAF . . Military Director of the 
Scientific Advisory Board born 
Sugarcreek, Ohio, 1905 learned to 
fly 1929 . . . engineering degrees from 
Carnegie Institute of Technology and 
California Institute of Technology 

held engineering and intelligence posts 
with Air Materiel Command served 
in Hq. USAF posts joined ARDC 
in January 1952 served as vice 
commander, ARDC, and commander, 
Wright Air Development Center 
commanded ARDC, July 1953 to April 
1954 . member Institute of Aero- 
nautical Sciences, National Inventors 
Council, National Advisory Committee 
for Aeronautics, Society of Naval Archi 
tects, National Research Council, Ma 
rine Engineers. 








research groups and industrial organiza 
tions. Details of this program imvolving 
release of USAF technical planning 
documents and scientific 
sponsored by ARDC ar described in 
the Weapon Systems Management s¢ 

hon 

e Increased emphasis on exploratory re- 
search. Before the creation of ARDC 
md during its carly history an overt 
whelming portion of USAF’s research 


concen 


‘ HIPOSTus 


md development cffort was 
trated on development problems of cur 
rent hardware and only a very small 
portion was allocated for exploratory r 
search. In its new philosophy of aiming 
for major scientific breakthroughs that 
make possible huge improvements in 
weapon system quality, ARDC now 
placing heavy emphasis on fostering a 
broad exploratory research program uti 
lizing available resources in its own cen 
ters, but relving principally on civilian 
scientists working under ARDC con 
tract both in the United States and in 
hurope 

Details of the expanded research pro 
gram are described in the Exploratory 
Research Section 
¢ Long-range planning. It is 
that prope! direction of research and 
development program requires long 


obvious 


range planning in the 10- and 20-year 
brackets 

\ Long-Range Planning Section has 
been established in ARDC _ headquat 
tcTs, he vded by Col ] \\ ¢ irpentel 
III, and six technical committees cov- 
cring the following broad fields 
e Aircraft, headed by Brig. Gen. Howell 
Estes. 
@ Missiles and space vehicles, headed 
by Maj. Gen. D. N. Yates. 
e Electronics, headed by Brig. Gen. 
Thomas L. Bryan. 
® Acro-sciences, including guidance, 
control, armament, nuclear, bio-sciences 
and human factors and headed by Maj. 
Gen. Edward P. Mechling. 





¢ Propulsion, headed by Maj. Gen. 
Donald J. Keirn. 
e@ Materials, headed by Brig. Gen. Mar 
vin C. Demler. 

Lhese long-rang ) ming tec banc 
committee tatted bv the top mil 
tarv and civilian experts m ARDC 1 


I 
ment time tagged 


wir respective fhicid Cl op 1 
tl pective f 1 
] } ] 
determine the pre ble technical «ac 
vances m ci fl ] Uv 
} ] ] 
time span with cach specihe develo 


ind then d 


in ARDC op 
ional plan to provide the nec 
sources to foster these new techni 
ichievements and turn them into useft 
USAF inventor 

Each of these committees has bec 
siven six months to make its first report 
nd most of them are heduled to fal 
due next month 

At that time thev will present detail 
charts of potential and probable te 
nical progress over the next two gener 


lraw up 


cquipment 


tions and what resources in funds, man 
powcr, facilitics and management ARDC 


will need to handle them prop rly 


Functional Commanders 
ARDC headquarters is now or 


ganized under three functional deput 
commanders 

e Research and Development—Brig 
Gen. Marvin ( Demler holds thi 
post and supervises the directorates of 


’ 
enginecring, development and researc] 


Primary concern of th« groups operat 
ing under Gen. Demler is the USAI 
of tomorrow. Their work ranges from 
purely exploratory research aimed at 
ecnerating new concepts to technical 
development aimed at proving the 
feasibility of utilizing these new con 
cepts in weapon systems development 
and developing actual performance dc 
sign criteria for new types of hardwar 
that can be applied in new systems 

© Weapon Systems—Maj. Gen. Albert 
Bovd is deputy commander in this field. 
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Work by his groups at ARDC head- 
quarters and at the Weapon Systems 
Project Offices at Wright Air Develop- 
ment Center concerns USAF  todav- 
providing new combat-ready weapon 
svstems ready to be added to the active 
inventory at specific dates. 
© Resources—Brig. Gen. Kurt M. Lan 
don supervises the groups that are re- 
sponsible for supporting the main 
technical missions of ARDC by plan 
ning and providing the major resources 
required such as manpower, special 
development and test facilities, special 
aircraft and financing programs. 

ARDC also has two special deputy 
commanders who organized — special 
management structures pushing high 
priority projects at top speed. ‘They 
ire the deputy commander for ballistic 
Maj. Gen. B. A. Schriever, 
who also commands the Western De 
velopment Division in a unique man- 
igement cftort to speed ballistic missile 
development, and the deputy 
mander for nuclear systems, Brig. Gen 
Ralph Wassell, sparking a 
similar high priority development push 
for nuclear powered aircraft 

One of the most significant things 
in recent ARDC history has been the 
clear cut separation of its long-range fu 
ture developments from those devoted 
improvement of USAT 
weapon systems. This has laid the foun 
lation for achieving scientific 
breakthroughs in a wide variety of prom 
ising new ficlds and pushing state of the 
rt development of new components and 
without retarding entir 
weapon systems 


missiles 


com 


who is 


to immediate 


major 


ub svstems 


Development Cycles 


It involves a basically new approach 
to weapon system development. Form 
erly, the development philosophy was 
umed at building a new weapon system 
the ground up—developing new 
hardware for every facet of the svstem 
This slowed development of the nevw 
vstem to the pace of its slowest and 
nost complex component development 


from 


ind was a major factor in stretching out 
the development cvcle. 

ARDC ran a study on the develop 
ment cycle of all weapon systems used 
by USAF since the beginning of World 
War II, comparing the contractor esti 
mates of when a new weapon would be 
ready for service with the actual dates 
it was ready 

It was found that only one major 
cquipment item had actually met its 
contractors delivery estimate during this 
period. 

ARDC then analyzed the 
the continual slippage in the develop 
ment cycle of these weapons and de- 
veloped new methods to avoid them in 
the future. Biggest problem involving 
a new weapon system was the use of 
equipment and sub-system develop 


causes of 
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USAF RESEARCH & DEVELOPMENT 
PROGRAM 
FISCAL YEAR 1956 


In Millions 


FY 56 
Estimated 
Obligations 


BY DIRECT ALLOCATION 
TO ARDC 
Research & Develop. Funds 
Aircraft & Related Equip. 
Guided Missiles & Related 
Equip. 
Ammunition & Related 
Equip. 
Other Equipment...... 
Military Sciences .... 
Operations & Management 


176.0 


237.5 
624.4 


Other Supporting Funds 
Military Construction 
Hospitals ...... 
Command Administration 
Military Personnel 
Reserve Personnel 


PROCUREMENT & PRODUCTION 
FUNDS SUPPORTING R&D 
Aircraft 
Missiles 
Components 
Other Systems 


585.6 
1048.8 
549.0 
17.5 


2,200.9 
TOTAL 2,939.02 











ments that had no clear date of com 
pletion. As the availability of these 
developments receded into the future 
the entire weapon system ompletion 
date slipped with them 
ARDC is now pursuing 
of gearing its weapon 
ment only to components and sub-sys 
icms that have been brought to a state 
of feasibility and reliability sufficient to 
them a definite availability time 


philosophy 
tem develop 


FIVE 
tag 

At the time, ARDC 
ing state of the art development of new 
components and sub-systems harder and 
with a goal of taking bigger 
biting off larger chunks of 
bee 1use of the rc 
timne-tagged we ipon systems 


SdTlic push 


risks and 
technical 
cdom from 
This phi 


irt ck 


progress 


losophy is pushing state of the 
velopment faster and eventually 
provide a better flow of advanced sub 
ystems and components that can be 
cranked into system develop 
ment 


High Risks, Big Gains 


his state of the art development is 
umed at taking high risks to achieve 
big technical gains, bringing a wide 
variety of programs along to the point 
where one or two indicate the technical 
gamble will pay off. These pay-off de 
velopments are then brought to a state 
of reliability sufficient to qualify for 
use in weapon systems. The other de 
velopments are either abandoned or 
kept going if they offer any hope of 
future pay-off. In the past, there has 


will 


weapon 


been too much of a tendency to push 
state of the art development too slowly 
trying to crank in reliability at the same 
time major technical Was 
sought. 

At the time the 
pav-off philosophy dominates state of 
the art development programs, the high 
rchabilitv factor dominates the 
system development programs 


progress 


high-risk, big 


Sanic 


wW¢ ipon 
Another 
major headache in past weapon system 
development has been the high degre« 
of unreliability of certain component 
or sub-svstems, mosth 
ifter the weapon Was In production and 
has been delivered to combat 
By waiting until the component or sub 
system reliability factor has been 
chieved before making it available for 
use in time-tagged weapon systems, it is 
hoped to avoid this pitfall of the past 


wionics, even 


forces 


Pay-Off Promises 


Among the vital 


trong push on state of the art develop 


ircas im which il 
ment promises major pav-offs are 

@ Materials. 
both piloted aircraft and missiles make 


icrodynamic heating a major problem 


Phe high speed ranges of 


ind require development of new heat 
resistant both externally for 
ircraft structures and internally for 
rocket, nuclear 
plants 

@ Propulsion. Although the turbojet 
hasn’t vet run 
of new propulsion meth 


offering 


materials 


turbojct and powe! 


revolution its course, a 


wide varicti 


} ] 
ods have urcady ippeared 
quantum jumps in iunproved perform 
mce rockets 


nuclear powerplants and new combina 


These include ramjets, 
tions of these types such as the nuclear 
reactor driving a gas turbine or the dual 
cvcle ramjet-turbojet. Development of 
fuels that mar 


onventional hvydrocat 


new high energ) eventu 


ly replace the 
ilso a promising 


that hould be 


| } 
Hons 1S Hine of 


investigation pushed 
hard 

e Guidance. 
miques are required both for 
id defensive long-range weapons. 
critical 
pendence on guidance 
pitched too far in the future has criti 
cally delaved delivery of reliable 
weapon systems to the combat in 
ventory. 

e Space. A whole new reservoir of basic 
scientific information in this area is 
needed in addition to the 
velopment of exploratory hardware for 
manned and unmanned space vehicles 
Utilization of solar 
major 


Revolutionary new tech 
offensiv« 


This 


s one of the fields where cd 


development 


new 


active de 


and research tools. 
energy is another field where a 
breakthrough is possible. 
Although ARDC has integrated and 
expanded all of the former USAF re 
search, development and test facilities 
into a team working together toward 
common goals, the pace of technologi- 
cal development has been so fast that 
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construction of new 
facilities to do these jobs has become 
ritical. Present and bud- 
getary procedures on authorization and 
funding of new research, development 
ind test facilities can't keep pace with 
ictual New procedures are 
urgently needed so that the 
ARDC long-range planning groups can 
be implemented to provide these new 
type facilities at the they will 
b« needed. 


development and 


legislative 


needs 
results of 


tine 


New Facilities 

Among the new ti pe of facilitics that 
technological progress now demands are 
missile test including 
sleds « ipable of full 


iptive devices 


both upersonl 
environmental missile testing and 

tests stands «¢ ipable of full-scalc 
Solar furnaces to 


tK mpcratures neces 


} 


! vsterm testing 
roduce the high 
ind aircraft component 
for testing high 


\- for missil 

ting, special facilities 
energy fuels, nuclear materials test re 
actors, equipment required to ground 
test urcraft powerplants and 
hypersonic test facilities are just 
of the other major new facility jobs that 
ARDC is tackling im to keep 
ibreast of its development problems 

Another facing 
ARDC in maintaining a_ technological 
pace sufficient to assure qualitative su 
periority of USAF weapons is financing 
the USAI ind development 
program has been rolling along for the 
past three ibout a constant 
budget level despite some bookkeeping 
changes that have increased the amount 
credited to the USAF Series 600 
and development account 
These bookkeeping changes 
transferred maintenance and housekeep 
ing funds required for research and de 
vclopment from scattered 
iccounts to the 600 categor 
This constant level 
velopment budget has been imposed 
on USAF bv the Defense Department 
Unfortunately — the scientific 
progress has not remained constant to 
match this budget level. Instead, it has 
been increasing by geometric propor 
tions that have so far outstripped this 
budgetary concept that the USAF devel 
opment effort is actually losing ground 
in its effort to maintain the superiority 
pace. 


nuclear 
SOTHIC 


ordct 


major problem 


research 


vears at 


now 
Tosca» h 
merely 


operations 
Series 


research and dc 


pace of 


Budget Handicap 


The most serious effect of this arti 
ficial budget limitation on research and 
development effort is that it saddles 
USAF with a handicap in the interna 
tional race with the Soviet competition 
which is operating with a blank check 
in atomic-airpowcr research and devel 
opment areas. It also prevents ARDC 
ind USAF from pushing hard in the 
promising new areas where major scien 
tific breakthroughs and wide margins 
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Richard €. Horner, acting Assistant 
Secretary of the Air Force for Research 
and Development since February of 
this year . . . Deputy for Requirements 
in that office, May 1955 to February 
. . » born Wrenshall, Minn., 1917... 
aeronautical engineering degree, Univer- 
sity of Minnesota, 1940 master of 
science degree, Princeton University, 
1947 USAF pilot from 1940 to 
1949, leaving service as a colonel... 
holds Silver Star, Air Medal with four 
Oak Leaf clusters, Presidential Unit 
Citation general engineer and 
technical director at ARDC’s Air Force 
Flight Test Center, Edwards AFB, 
Calif., from 1949 until 1955 . . . asso- 
ciated with aeronautical research and 
development since 1944. 





of technical superiority could be gained 
Onc cftort of ARDC to keep 
up the pace despite this artificial budget 


major 


handicap is to encourage private indus 


roups to excrt 


ind spend meen of their own 
this effort. Some 
being made as a result of 
fort to keep industry 
groups well informed on USAI 


trv and research more 
initiative 
funds in progress is 
ARDC’s ef 


scicntinc 
future 


and 


goals and current progress 

ARDC 
program to the tvpe of facility that is 
too expensive to be financed by private 


ilso confines its construction 


industry and will be required bv a large 
number of industrial contractors to test 
the development hardware 

Another problem 
ARDC is showing better 
in development and retention of trained 
scientific personnel. Of the 35,000 


people now in ARDC-this is 34% of 


rca sin’ which 


progress, 1s 


the total USAT manpower—about 
30,000 are support personnel and only 
5,000 technically trained personnel. As 
1 result of Operation Bootstrap begun 
shortly after World War II to provide 
scientific training to combat proved 
USAF’ officers, ARDC now has 
foundation of t 
had to 
personnel policies to hold them in the 


rative offtcrs 


voung 
a good hnicians im 


uniform but it has revise its 
service in the face of luc 
from private industry 

ARDC i hace ! 
kaleidoscope of new rganizational and 
management problems in trving to nad 
tide of the 


itomic 


COENIZ that it 


the surging technological 


revolution in airpowe! It 
recognizes that tradition will provide no 
solutions to problems of the future and 
is working hard to retain its organiza 
tional flexibilitv, fresh technical outlook 
and enthusiasm for its future tasks. & 





High Energy Nuclear Research 


Research on New Energy Sources 


discovered 


Research on Dynamics of Fluid Flow 
Research on Human Effectiveness 


Research on Basic Materials 


materials 


purposes 


and their relationships. 





Research on Conversion of Solar Energy 
Research on conversion of solor energy for useful military purpose. 


Program Titles 


Research on Sources, Extraction and Use of Chemical Energy 
Efforts leading to new sources and new ways of extraction and use of chemical energy 


Research on nucleor energy with concentration on study of high energy nuclear reactions 
Efforts to find and use new energy sources yet undiscovered 


Research on the Electromagnetic Spectrum 
Research on the electromagnetic spectrum for new ideas and usefulness of those already 


Concentration on dynamics of fluid flow under extreme conditions. 
Research on the human and his reactions and environmental relationships. 
Efforts to find new basic materials having desirable properties and new uses for known 


Research on Information Handling and Analysis 
Studies on storage, retrieval, handling and analysis ot information for useful military 


Research on Terrestrial and Extra-terrestrial Phenomena 
Efforts to find new basic materials having desirable properties and new uses for known 
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@ PROCUREMENT 


they are supposed to keep abreast of 
technical progress in their fields. 

e Contractors contacted through the 
many symposia, weapon systems require 
ment conferences and technical plan 


ning program meetings which ARDC 
has with industry 

e Contractors who come to head- 
quarters or to an ARDC center sug 
gesting or looking for areas in which 
they have a capability that USAF 


needs. Wright Air Development Cen- 
ter, for instance, interviews 15 or 20 
contractors’ representatives a day who 
come to Dayton on just such missions 
e Contractors who write to head- 
quarters or centers exploring the pos 
sibilities of contracting with ARDC. 
the command has a form question- 
naire and a list of USAF’s areas of 
scientific interest (reproduced on page 
385) which may be obtained from the 
Conttactor Relations Office at anv cen- 
ter, from the Office of Industrial Re- 
lations in Baltimore, or by writing to 
Commander, ARDC Headquarters, Box 
1395, Baltimore 3, Md., Attention: 
RDSKM. 

e The Industrial Sources Branch of 
the Directorate’s Facilities and Man- 
agement Division. This branch was 
created within the past vear in an effort 
to find morc 


Selling to ARDC 


\ research and development contrac- 
tor who wants to do business with 
ARDC does best to contact the center 
or centers engaged in the type of work 
he feels he can do. Few contracts are 
written at headquarters 

Ihe contractor can visit or write to 
headquarters for general information on 
eas of USAF interest or specific in- 
formation on which centers do what, 
but eventually he must deal with the 
center itself 

The quality of the work which 
ARDC buys must of course be weighed 
against its cost and the amount of time 
rcquired to accomplish it 

So that ARDC can know what it is 
likely to get when it goes back a second 
or a third time, the Directorate 
ploring methods of keeping experience 


sources 


IS CX 


how well a contractor did be 


records 
fore, what went wrong if anvthing did, 
whether that is likely to happen again, 
what improvements in the contractor’s 
capabilities have been made since the 
last time he was dealt with, where the 
people are now who have done superior 
work in the past. Like the 
this file would serve only as a guideline 
to future procurement and not as an 
exclusive list 

Ihe Command and the Directorate 
give great consideration to a contrac- 
tor’s proposed approach to a technical 
problem. Competition among research 
and development contractors in fact is 
one of approach and apparent te¢ hnical 


source file, 
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that 
until the 


competence—since the product 
ARDC buys is never 


contract 1s completed 


ARDC’s primary 


visible 


end-product is a 


specification, written so that USAI 
knows it is procuring aircraft or mus 
siles or training men, with th optimum 
amount of quality 

Beneath these specifications must be 


i solid foundation not only of finding 
the right sources for high-quality re 
search and development work, but of 
iiministering con 


negotiating and 


tracts 


Procurement Cycle 


All service tems 
Public Law 
wuthority 
this authority affecting 
delegated down through an 
seerctarv, the chief of staff, his deputy 
for matericl, and several levels of the 
\ir Matericl Command 

All research and devel 
tracts above $250,600, 
subject to review by the Procurement 
Review Committee at AMC. ARDC 
in turn delegates to its centers the 
authority to do all “local : 
contracting (housckeeping servicc 
ind to write 
and development contracts. The Pro 
Directorate reviews all local 
purchase contracts over $50,000, and 


procurement from 
413, which gives the Sec 
Lhe part of 
ARDC is re- 


issistant 


rctarics to buy 


ypment con- 


however, are 


purchase’ 
s, CON 
struction, ctc rescarch 


curement 


those above $100,000 also must gO on 
to AMC for review and approval. 

Ihe centers, in their turn, review 
their own contract officers on contracts 
from $30,000 up before forwarding 
them to the Directorate. ‘This is donc 
through base review committees, re¢ 


placing the old compliance divisions 
ARDC spends from $750 to $S00 
research and 
contracts a veatr In the 


ARDC has signed som« 


million on development 


past vear 


3,900 new con 


tracts. It has an average of 4,000 to 
4.200 on hand and active at any one 
timc 

In a fiscal vear, 30 per cent (repre 


senting some 20 per cent of the total 
dollar value) of the 3,900 contracts are 
placed with non-profit and not-for-profit 
Ihe bal 
placed with industrial firm 


iesearch organization Ince 


Types of Contracts 


Non-profit 
gct cost reimbursement contr 


ordinarily 


cts, with 


organization 


no fee involved. Not-for-profit groups 
(RAND, Inc., Armour Research Insti 
tute, ctc.), which pay no dividends, 


usually receive cost reimbursement plus 
The fee 1S 
indirectly 


invested im 
benefitting 


a nominal fec 
the institution, 
USAF. 
Commercial 
some form of cost reimbursement plus 


organizations reccive 


fixed fee contract (with the fee stated 
in dollars, not percentage) or one of 


two types of fixed price contracts 
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Once a USAI has been 
funded and the money for it is in 
ARDC’s hands, project officers are ad 
vised. ‘They initiate Purchase Requests 
ind recommend work 
Ihe comptroller approves the request 
as being within the financial plan, and 
the request is then considered imitiated 

It goes next to procurement, wher 
the project officer's source list i 
checked against the larger 
ind the number of sources to be asked 
for proposals is determined. It varices 
SU oF 


program 


sources for the 


source file 


from one to 

This is the point at which the con 
tractor enters the picture. He is 
1 statement of the work to be done and 
isked to submit a proposal as to how 
ind for how much he would do the job 

Proposals come back in a ratio of 8 
to 12 for 50 requests Thev go then to 
the technical project office originating 
the request—but without any mention 
of the prices quoted, to insure that 
they will be evaluated only with regard 
to the technical valuc. It will be rated 
Verv Satisfactory, Satisfactory, or Not 
Acceptable. 

Next a contract officer compares th 
technical rating with a rating. If 
the cost is way out of line, the contract 
officer 
project officer to decide if it is worth 
USAP’s while to pay a premium for the 
work 

This is a question of 
one of the that 
ment personnel open to criticism with 
USAF, Congress and the public looking 
over their shoulders 

The contract officer 
with the selected, and the pr 
ject is underway. 


OTC 


sent 


cost 


discusses the proposal with 


judgment, 


many leave procure 


next negotiate 


source 


Managing Contracts 


Management of the contract can be 
is difficult if not more so than negotiat 
ing it. A project officer reviews progress 
reports periodically, deciding cach time 
whether the contract should be con 
tinued, if the direction of the work 
should be changed, if ARDC should 
continue the contract or terminate it. 

Schedules for completion of the work 
in a research and development contract 
ilmost alwavs are estimates, at best 
ind not infrequently they turn out to 
have been unrealistic. 

When a project suddenly needs an 
extra funding of several million dollar 
because it was calculated unrealisticalh 
to begin with, not monitored carefull 
cnough, or because a breakthrough ma‘ 
ippear to warrant the increase, a de 
cision must be made quickly. If th 
decision is to put more money into the 
contract, other contracts and 
future—must suffer. 

Contracts have run over by as much 
is $20 to $25 million— enough to affect 
other research and development worl 


materially. 


existing 
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Industry Role in New Weapons Increased 


By Claude Witze 


In the past vear, the Air Research and Development Command has 
effected a revolution in its use of planning and management skills in an 
attempt to shorten the development cycle for new weapons. It is monitoring 
industrv’s effort with the goal of getting the maximum return from Amer- 


ica’s inventory of talent and facilities. 


Emphasis on planning and management has been introduced at a 
time when the aircraft industry is faced with an engineer famine and the 
menace of Russian technology is growing by leaps and bounds. 

ARDC is leaving responsibility for the design, development and_pro- 
duction of better hardware in the hands of the contractors. 


As a fundamental, however, it has 
recognized USAF’s obligation to eas« 
industrv’s task in the crucial field where 


new ideas are needed to mect the chal 
long tf fl da Since thre tart of 
1956, ARDC has taken contractors into 
its confidence to such a degree that a 


manufacturer of certified capability and 
integrity would have to be laggard not 


to be looking ahead and preparing for 


the weapons of tomorrow 


Gen. Power's Approach 

One direct result of the Mav, 1955, 
Moscow air show, where the Reds un 
veiled some amazing and _ threatening 
new aircraft, was the establishment last 
utumn of a new ARDC Deputy Com 
mandcr for Weapon System Lhe job 
is filled by Maj. Gen \lbert Bovd, 
former commander of both Wright Air 
Development Center and the Flight 
lest Center at Edwards AFB, Calif. 

In creating a new deputv, ARDC’ 
Commander, Lt. Gen Thomas § 
1 vital step toward achiev 
what he calls “big jumps” in the 
idvance of weapons technology. Like 
the Air Materiel Command ARDC 
recognizes that USAF lacks the facilities 


ind talent to achieve the jumps lone 


planning and man 


ment it imtends to help industry 


provide these and use them at pe ik 


cfhcicnc\ At no time in history has 
ther b ll le ( ) crat 1 betw Cll 
nadust ind ¢ rnment with the 
former holding so much cial responsi 
ilits 

At th m tim USAT toda 1S 
fakin 1K ] tough ttitude as a 
ustom Industn performan in 
itilizing its facilit t t the 
kev factor in compctition. If past com 
plaints that industry w houldered 
vith responsibility but hampered by 
ignorance of long-range USAF needs 
by th tat if the d lop1 nt art and 
bv inability to get a decision out of a 
omplex uniformed bureaucracy were 


justified, these grumblings now should 


Systems Management's Role 


Gen. Bovd is the top man in the 
veapon svstem fort far manage 

nt meermed, while ARDC holds 
xecuti responsibility f nv par 
; onl pr + 

In +}, + f ‘ ] ] ( } 

i lannin n it pol 
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Maj. Gen. Albert Boyd, Deputy Com- 
mander for Weapen Systems, ARDC 
former commander, Wright Air 


Development Center and Air Force 


Flight Test Center veteran USAF 
test pilot one of the first USAF 
pilots to fly faster than sound in the 
Bell X-1 born Rankin, Tenn., 1906, 
grew up in Asheville, N. C learned 
to fly at Kelly Field, 1929 . held 
engineering jobs in Air Service Com- 
mand . . . went to Europe as Deputy 


Commander 8th Air Force Service Com- 
mand, supporting Gen. Jimmy Doo- 
little’s 8th Air Force combat units 
returned to U. S. as chief of Flight Test 
Division, Air Materiel Command, at 
Wright Field holds Distinguished 
Flying Cross 
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ics for specific tvpes of hardware, Gen 
Bovd has three assistants 
e Brig. Gen. Don R. Ostrander on 
guided missiles 
e Brig. Gen. Ivan L. Farman on ck 
tron support ng svstem 
e Col. Melvin F. MeNickle on aircraft 
tems 
High priority a} en to developm nt of 
USA's nuclear-powered aircraft is re 
flected in a special Directorate for 
Nuclear Svstems. Ileaded by Brig. Gen 
Ralph L. Wassell, this office in effect 
the highest rated W< m Svstem 
Project Office Charged first with man 
ment of Weapon Svstem 125A, it 


vill oun lopment if ther 
lear powered ift tems to in 
ure “technical and operational excel 
nee” throughout their service lif 
Gen. Bovd’s alter ego in his vital re 
lationship with industry, the using com 
nds and USAF Headquarter Br 


Cen. Howell M. Estes, Jr., the Director 
t Svstems Management 

Gen. Este fhi is at Wrigcht-Patter 
n AFB, outside Davton, Ohio, but it 

1 component of ARDC’s headquarters 
in Baltimore. Davton was chosen to 
put Gen. Estes’ staff nght next door to 
the Weapon System Project Office 
WSPOs) in Dayton, and probably is 
the most important factor in speeding 
decisions for indiistry engineers, once 
1 project is under wat 

In the histor fancw weapon 
tem, however, there is another office 
this one in Baltimore—that plays an 
irlicr and farsighted rol 


Secrets Shared With Industry 
It is Gen. Bovd’s Directorate of Sys 


tems Plans, headed until verv 1 ntl 

Col. Emest N. Ljungeren. New chicf 
is Col. Augustin M. Prentiss, Jr. It i 
here that one of the major revolution 
n USAF-industry relations | 
lace in the last ight month 

Che revolution is simple. Within th 
framework of existing securitv regula 
the Directorate has found it Pp 
ible to let industrv in on what used to 
be ARDC secrets 

It is releasing Svstem R quirements 
to qualified contractors, encouraging 
them to start voluntary studies, to in 
vest their own money in the search for 
information that will help ARDC de 
de which wav it is going 

It is no secret that the program is a 
clfish one from USAF’s viewpoint. A 
vear ago, Trevor Gardner, then Assist 
int Secretary of the Air Force for Re 
earch and Development, protested 
loudly against what he considered the 
reluctance of the aircraft industry to 


, 
las. taken 


KCI 


; 
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DIRECTORATE OF 
SYSTEMS MANAGEMENT 


Brig. Gen HM Estes, Jr 





DEPUTY DIRECTOR FOR MISSILE SYSTEMS 


Col. WH. Baynes 


BOMBARDMENT MISSILES DIV. 


Col. JM. Herndon 


NAVAHO PROJECT OFFICE 


Lt. Col. M.A.G. Robinson 


FIGHTER MISSILES Div 
Col. L.F Upson, Jr 


invest some of its profits in develop 
ment. ‘There was some cftort, he ac- 
knowledged, but not on the scale he 
felt the size of the industry and its de- 
pendence on USAF contracts justified. 


No More ‘Paper Curtain’ 


Col. Ljunggren approached the situa 
tion from a different but equally prac- 


tical point of view. Until this vear, 
he pointed out, there existed a sort of 
“paper curtain” between the Air Force 
and the major facilities and talent on 
which it depends. 

“It was something approaching the 
chicken and the egg situation,” he said. 
“A manufacturer needed a contract to 
gct information and he needed informa- 
tion in order to get a contract. ‘This 
resulted in too many stalemates. 

“It also resulted in the waste of a 
great deal of valuable time and cngi- 
neering talent, devoted to studies that 
the Air Force did not want.” 

Col. Ljunggren cited the case of one 
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TECH. DIRECTOR FOR 
MISSILES 
Mr. PR. Murray 


EQUIPMENT & HANDBOOK 
OFFICE 
Lt. Col. JR. Buchert 


DEPUTY DIRECTOR FOR ELECTRONIC 
SUPPORTING SYSTEMS 


Col. FG. Allen 


AIR DEFENSE 
ENVIRONMENT Div. 


TRAFFIC CONTROL AND 
NAVIGATION DIV 


ELECTRONIC WARFARE DIV. 


COMMUNICATION & ELECTRONIC 
DATA 
PROCESSING DIV 


company which was forced to resort to 
the old spy system. This provided scat- 
tered picees of inaccurate information 
mixed with hearsay. The company put 
great cffort into a design study and 
came up with something that was three 
years out of date. Its information was 
no good; it was not aware of the state 
of the art. 

Ihe fault was USAF’s because of its 
strict interpretation of the “need to 
know” shibboleth that has governed the 
distribution of knowledge 


‘Open Door’ Policy 

It is well known that USAF’ just a 
vear ago climinated preliminary design 
studies as a waste of engineering man- 
power that stretched instead of com- 
pressing the development cvcle. Rather 
than pay a dozen firms to compete with 
cach other in the production of $3 mil- 
lion worth of paper, the Air Force now 
gives Phase I contracts to two or three 
firms which it has determined to have 


TECH. DIRECTOR FOR 
AIRCRAFT 


Mr. J.A. Boykin 


PLANS & PROGRAM 
CONTROL OFFICE 
Col. JD Koser 


DEPUTY DIRECTOR FOR AIRCRAFT SYSTEMS 


Col. J.L. McCoy 


BOMBARDMENT AIRCRAFT Di\ 


Col. J.C. Maxwell 


FIGHTER AIRCRAFT Div. 


Col. C.G. Allen 


CARGO & TRAINER 
AIRCRAFT DIV. 


Col. KS. Wilson 


ROTARY WING & LIASON 
AIRCRAFT DIV. 


Lt Col. WE. Zins 


a capability in the arca of interest 
This, related closely to 


ARDC’s of System Requirc 


too, 1s 


release 


anents to industry. Full knowledge of 


the requirements—an “open door” al 
lowing the potential contractor to go 
ahead on the basis of authentic infor- 
mation—is the only thing that makes 
Phase I work practical without a_pre- 
liminary design study. 

ARDC says it is releasing System 
Requirements to: 
e Give contractors adequate guidance 
in their preliminary work on product 
design, new design and innovations. 
e Conserve national engineering ca 
pacity by channeling it along lines 
which promise the best pavoff to USAF, 
and by providing a focal point for dc 
tails on what is desired, to prevent mis- 
directed effort. 
e Encourage independent research and 
development work on the part of the 
contractors. 
¢ Shorten the development cycle by get- 
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ting the contractor interested as earl 
iS possible 
e Initiate and stimulate new 


well as increasing operational capability 


ideas as 


significantly 


Transfer of Information 


It also is important to have an ade 
transfer center to informa 
future concepts from USAI 
to industry. Data from operational 
units has to be translated, or inter- 
preted, so it can be understood by tech- 
nical people. 

The System Requirement attempts 
to explain what the Air Force wants 
to know. It calls for a study that will 
produce information, and sometimes a 
rclatively specific design. There are 
cases where all that is needed from in- 
dustry is data that will help USAF 
decide what approach should be taken. 
In all cases, the requirement trics to 
nake it USAF wants the 
information 

Further, the 
insure 
USAI 


important 


quate pass 


tion on 


cl il whi 


Directorate of Svstems 
that industry knows 
headquarters wants. 


Plans can 
ly what 
[his 
cases where even the using command, 
such as SAC, TAC or ADC, does not 
what modifications have been 
made on the original Qualitative Oper- 
itional Requirement Che Baltimore 
office has an obligation to indus- 
trv the balanced story and keep it up 
to date When a contractor finds a 
onflict, he in get the right answer 


r] 
trom a InZic 


Technical Race With Russia 
Power ties the new policy di 
technological with 


because there are 


OW 


give 


sOUTCC 


Gen 
rectly to th 
Russia 

He told 


essential to 


race 


at the outset that 
intensify the team 


industry 
if 1S 
ffort. 


‘Industrv in general,” he said, “has 


ndicated a willingness to expend ef 
fort toward defining possible solutions 
to Air Force problems. It is the intent 
of the program to identify areas for 
study which will significantly improve 
our operational capability, thus 
] 


to hannel 
ofitable 


per- 


mitting contractors cngl 
necring efforts into the most 


fields.” 


Procedure for Contractors 


Procedure for 
Svstem Requirements is simpl 
vice-president for 
engineering or his equivalent invited 
to visit ARDC headquarters for a_re- 
view of all potential future weapon sys- 
tem study areas 

A conference may be arranged by 
Program Plans and Poli- 
Directorate of Svs 
ARDC Head 


obtaining copies of 


The contractor's 


writing to the 
ies Office of the 
tems Plans (RDZPP) at 
quarters in Baltimore 


his office cannot distribute the Svs- 


tem Requirements indiscriminately. S¢ 


curity regulations give the need to 
know” as a standard und vhich such 
hared Need to know” 
ARDC as integrity, plus 


to participate in the re- 


secrets can b« 
is defined by 
a capability 
md development cffort 

Director of Svstems 
f this capa- 


carch 
Naturally, the 
Plans must be 
bility 

He will 
f company inte! 
personnel Past perfor 
portant, but not the onl 


OnvVin a 


determine it on the _ basis 


] 
t. facilitics and 
mance is im 


factor im 


volved. 


Contractor Picks Work Area 

At the first conference an effort is 
made to hold down the size of the 
group, usually to threc men 
Most essential is that the 
clude familiar with 


four 


somecone 





Brig. Gen. Howell M. Estes Jr., Direc 
tor, Weapon Systems Management 
born Ft. Oglethorpe, Ga., 1914 
graduate U. S. Military Academy, 1936 
... learned to fly and transferred from 
Cavalry to Air Corps, 1940 held 
posts at Brooks Field . commonder, 
Lubbock, Tex. . . . served with USAFE 
1946 to 1948 Air War College. . 
served with 22nd Bomb Wing in U. S. 
and United Kingdom commanded 
First Air Base Group, 44th Bomb Wing 

vice commander, FEAF Bomber 
Command March 1951 to July 1951, 
flying 25 combat missions over Korea 
in B-29s commanded 106th Bomb 
Wing and 12th Air Division at March 
AFB, Calif commanded Air Task 
Group 7.4, Special Weapons Center, 
Kirtland AFB. 


pany workloads, who can discu 


ah policy 
ARDC hist 
ture of all study requirements by 


presents a gencral 
iOn area 

he contractor 
which 


then selects th« 
he thinks h« 
make the greatest contribution. H« 
must verify that he has the technical 
capability and that personnel are avail- 
thle for the job. 

At this point some company repre- 
sentatives face temptations like 
of a boy at the candy counter, but thes 
are forced to limit themselves to the 
two or three areas where they have the 
greatest capability. 

Separate meetings are set up at which 
the contractor’s — preliminar 
confer with from 
division of the Direc- 
At this session 
lata 


spe- 


in¢ irca mm can 


those 


ar sign 


group can experts 
the appropriate 
torate of Svstems Plans 
the contractor is 


nd the 


given complet 


system requirement 
Origin of Requirement 


The System Requirement 
USAT 


grows out 
of such standard documents as 
the Development Planning 
DPO), Qualitative Operational Re 
quirement (QOR), Géneral Operational 
GOR). other studies or 


dvance ind = general 


Objective 


Requirement 
technologic il 
USA] 

Lhes« 
s Strategic, 
tactical, logistic 
iw svstems 

It is important that 
Requirement provide the contractor 
vith the kev to all rclevant ARDC 
Possession of the document 


cnginccrs to 


intelligence 
fields 
air defense, reconnaissance, 


support 


} 
sources COvVC! such AC' 


ind clectroni 


the Svstem 


centers 
entitles his visit 
further in- 


consultation 


Ippro 
priate centers in search of 
formation. On-the-spot 
with experts frequently speeds industry 
results 

As tor the 
he must 
e Sign an agreement to safeguard 
maimtain se 


ontractor’ 


lassi- 
fied documents and urit 
ontrols 

e Return the 
from ARDC 
@ Acknowledge that the documents ar 


ta reque t for proposal oO 1 mn 


documents on demand 


mitment bv the government that can 


basis for a financial claim 


ARDC 


be used as the 
On its side of the 
ccepts obligations to 
e Maintain a master control of study 
cffort bi ireas and _ prevent 
unwarranted 
ng of contractors and 
overage of all 
e Safeguard _ proprictary 
USAF will not that 
ment is of nature 
evaluation, but it 
nize bona fide rights when the 
¢ Provide continued guidance and clari- 
contractor necds it, 


bargain 


mission 
studies, prevent overload 
insure proper 
irCas 

information. 
ITEC 1 develop 
1 proprictar beto! 
promises to recog- 
ippe if. 
fication when the 
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Index of Technical Program Planning Documents 


Index 
Number 


55-1 
55-2 
55-3 


Active Bomber Defense 
Aeronautics 


Airborne Environmental Protec- 
tion and Maintenance of Per- 
sonnel 


Reconnaissance Data Collection 
Air Cargo Handling 

Aircraft Lighting 

Aircraft Maintenance and Serv- 
icing 

Air Force Communications 


Air Force Noise and Vibration 
Control 


Air Force Personnel 
Air Force Training 
Air Terminal Control 


Air Vehicle Environmental Pro- 
tection 


Air Vehicle Ground Fire Protec- 
tion and Crash Rescue 


Air Vehicle Secondary Power 


Anti-Personnel Biological Muni- 
tions 


Atmospheric Physics 


Atomic Wecpons Application and 
Effects 


Balloon Components 


Defense Against Biological and 
Chemical Warfare Agents 


Electronic Countermeasures 
Electronic Techniques 


Fighter Fire Control 


Flight Control 


Ground Environmental Protec- 
tion and Maintenance of Per- 
sonnel 


High Explosive Bombs and Re- 
lated Items 


Human Engineering 


Human Factors in Intelligence 


Methods 

Interceptor Fire Control 
Information Handling 
Materials 

Meteorology 

Missile Guidance 

Munitions Handling Equipment 
Navigation 


Nuclear Weapons and Support 
Equipment 

Parachutes and Drop Equipment 
Information 


General Purpose 


Collection 
Propulsion 


Rockets, Guns, Ammunition and 
Related Equipment 


Search and Rescue 


Search, Identification and Tac- 
tical Control 


Strategic Bombing 
Tactical Bombing 
Terrestrial Sciences 
Toxic Chemical Munitions 


Test Instrumentation 





keep him informed of changes in re- 
quirements, his efforts during 
the study that all con- 
tractors get equal treatment 

\s a gencral rule, the study will be 
conducted with the contractor's own 
money, although some System Require- 
ments call for funded studies. 
irc augmented with a purchase request 


review 


and guarantee 


I he se 


ind work statement 

In the more common case of volun 
tarv studies, there is a “Statement of 
Desired Work” that is less stern than 
1 formal contract. It includes the work 
desired, probable USAF action dates, 
suggested reporting forms and _pro- 


cedures 


Proprietary Data 


lo submit results, the contractors 
usually will be asked to split his report 


AVIATION WEEK, August 6, 1956 


into two segments The first will in- 
clude general information, written for 
wide distribution to other companies or 
government 
should include the 
pretation of the first segment 
contam proprictary information 
will be treated as such. 

Another document given to the con- 
tractor at the “Technical 
Brief.” This is a resume of the work 
known to have been done in the field 
1 report on the state of the art and 
the agencies engaged in work germanc 
to the problem. 

\n example cited by ARDC is a pro- 
posed study for an air-to-surface rocket 
Ihe Technical Bricf in this case would 
tell why existing rockets are not satis 
factory, what guidance systems exist wr 
are under development and what is 


second 
inter 
It will 
and 


agencies Ihe 
company s 


outset 1s a 


known about propulsion systems that 


could be applicabk 
lor obvious reasons, it is impossible 
to discuss the program at this time in 


terms of any specific weapon system, 


mission, area of technological interest, 


or contractor 


Industry Responds 
ARDC’s Direc 


has rounded 


In about six months 
torate of Systems Plans 
industry working 

than 30 
j 


who were invited to 


up 5 groups repre 
contractors out 
ittend the 


on 54 separate studics 


scnting morc 
of 91 
initial briefings 
from the 30 


Ihe average contractor 


has three studies under way. At 


ontractor has 13 


SOTTI 


ilre id 
least onc 

L her 
sults 
a few 
tion 
tractors 


dropped out quickh 


projects 
been concrete rm 
trial exercise 
before first 
In this run, six con 

studies L we 
because they were 
work load The 
completed their studi 


which ARDC al 


h iv¢ 
from a inaugurated 


month mass invita 


were issucd 
undertook 
unable to carry the 
other 
ind submitted data 


have 


ready has put to w 
Col. Ljunggren ¢ d the vah 
of their contribution than S] 
million 
Looking at 
templating what 


these products and con 
will come out of the 

now under wa the Dire 
torate has become nvinceed that th 
of Svstem Requirements help 
Air Force 


studics 


rok ise 


industrv as much as the 


Long-Range Benefit 


Because the 
ARD¢ 


we ip nn 


studies help orient 
i firm GOR on 


contractor 


toward 1 new 


system the who 
cannot ittention 
histor f the 


toratc 


contributes escape 


when carh project is 
points out 
fec] 


stage 


considered, the Direc 
For this 
that a 
contributes heavily to a decision 
by AMIC-ARDC Selecti: 
Board that will help determine which 
ire chosen for Phase I contracts 
Here we knock down the tre« 
ind prepare the field for planting bi 


ARDC of 


command 
this 
later 
Sour;ce 


reason, th 


good iob it carly 


+ 
Tirins 


Svstems Management,” one 
ficer said 

He feels that if 
ible opportunities 
fered by headquarters it will help in 
most 


industry grabs suit 


when thev are of 


sure consideration of the com 


petent teams when the time arrives to 
contractors for 
system consideration 
important 
tine is what it does to shorten the de 
velopment cycle 

Ihe secret is that the System R« 
quirements study program should im 
industry's capability before the 
final weapon system requirement be 
comes urgent echnical knowledg« 
placed on the shelf as it sometimes will 


prime and sub 
Possibly the most 


sclect 


this rou 


contribution of 


prove 
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be, will shorten the engineering learn 
ing curve when the project gets hot. 
holds true for USAF: with 
material upon which to 
the decisions should 
more quickly and have more merit. 


The same 
better 


dec iSIONS, 


base 


Conn 


Managing a System 

Making many of these kev decisions 
is up tov Gen. Estes’ Directorate of 
Svstems Management at Davton, which 
has responsibility tor preparing detailed 
System Development Plans The di 
rectorate also must implement them, 
monitor contracts and provide liaison 
with Air Materiel] Command, the using 
iency and ARDC centers 

This office, according to Gen 
mission statement, must “Insure 
nical and — operational excellence 
throughout the service life of the wea 
pon system 

“On all 
ects, this directorate is the focal point 
for both industry the An 
where co-ordination is cftected 
where mutual problems are resolved 

Ihe gateway to management for all 
parties concerned, and the kev point 
for industry’s contact, is the Weapon 
Svstem Project Office, (WSPO). There 
is one for every svstem and it is under 
ARDC’s executive responsibility during 

Later, when 
procurement of 


Boy d's 


tech 


issigned systems and proj 


and lorce 
and 


the development. stage 
AMC. takes 
inventory hardware proceeds on the as 
sumption that technical and operational 
excellence is within that 
mand provides executive responsibility 
for WSPO 

ARDC 


project 


over and 


reach, com 


never loses contact with th« 


vs has a functional 
one that operates in high gear 


TC sponsl 


modification is neces 
iry—and serves only as a technological 
monitor as long as the weapon system 


up to st indard. 


fix’’ of 


pcrates 


ccaticccllpina 8) mee ean 


HEADQUARTERS OPERATIONS 1% 


1% > 


ALL OTHERS 


| ~ OPERATION & MANAGEMENT 
5 dy ei Sag ‘ 


How ARDC spenps THE TAXPAYERS' DOLLAR 27 


missions of the Di 


Management arc 


Some of the 
rectorate of Svstems 
to: 
e¢ Co-ordinate its System Development 
Plans with internal ARDC centers and 
major air commands This not 
include headquarters USAI 
e Establish WSPO's in 
with AMC 
e Prepare work statements and purchase 
requests, expedite the awarding of dc 
then monitor 


ar tS 


conjunction 


vclopment contracts and 
them 

e Establish and reporting 
svstem that will bottlenecks 
nd help insure that development of 


maintain 


uncovVvel 


rting svstems, 
timetable that 
to lags 


svstems and 


1 ] 
proceed 


sub supp 
iccording to a 
will in turn prevent delays duc 
in anv single area 
e Supply 


AMC 


roval on all systems 


with engineering ap 
during develop 
ment and on changes during produc 
tion 

e Handle procurement scheduling, 
maintenance storage of all experi 
mental Government Furnished Equip 
ment (GKI Contractor lurnished 
guipment (CFI parts for 
development here is 


office for 


ind 


md 


svstems under 


in Cquipment and handbook 
this job 

e Monitor correction of thos 
factory Report projects which 
the performance, 
velopment 


Unsatis 
iffect 
mission and/or de 


ind production schedules 


of weapon systems 


‘Big Jumps’ Mean Risk 
Asicl 


cut time 


from the urgent necessity to 
from th ck cl pincnt \ le, 
other npl ict behind 
centralization of that 
the 


there IS OM 


big jumps’ 
manded by Gen 

iabh involve big rl 

It probably is nifi ha 
ARDC’s  rcorganization 


forma 


BW 


| ACQUISITION & 
|\VCONSTRUCTION 
2] OF REAL PROPERTY 


36 % 


ev 


OF R&D 


ind 


Bov d, 


of director 
management 
place last 

Gardner 


tion 
tems 
took 
l revor 
post 
As Assistant Secretary in charge of 
USAF’s research and development, onc 
of Gardner’s main frustrations was the 


inability to quick d¢ 


itcs of plans 
under Gen. 
vear shortly 
Pentagon 


before 


resigned his 


get reasonably 
cisions in matters involving big jumps 
and big risks 


ARDC clearly the 


problem and ae ilizes that sound Man 


has recognized 
wement and technological advice must 
At the same time, thes¢ 
materials are best provided from 
shelf—with sufficient backlog 
organization fast 


decisions can be 


precede action. 
raw 
the 
proper 


ind 


ind more a 


d 


curate reachec 


‘Fixing’ a System 

In the Directorate of Svstems Man 
igement, this idea goes bevond develo] 
ment of new weapon systems and finds 
the 
that surrounds a “fix 
urcraft 
or supporting system, money is 
spent at a fast clip, while the troubk 
made on 


ipplication in equalh 


ictivitt 


lnportant 
When 


] 
THLISSTIC 


bug develops in an 
being 
is analyzed and a decision 
the correction 

Successful day-by-day relationship be 
WSPO and industry and the 


prerequisite in 


tween the 
command is a 
these lime 
flow rapidly while the 


using 
Cases md money can 
ilternatives arc 
pondered 
Shall we 
t up a modification line to incorporate 
fix after it has been determined? 
Shall 
nd a fix kit to the 
tion by the using 
Shall we down the 
rate to 
soon. as possible? 


Shall we stop production for 
fix” that mav require further adjustment 


] 


continue production and 


the 


production ind 


fic Id for 


command? 


we continuc 
modifica 
slow production 


incorporate the fix on the 


] 
qui h 


or changes in the field? 

Shall we stop production for 
is it takes to 
fix? 

l'actors 
sources COTM 
The »¢ the 
AMC, and prime and 
tractors, who will have problems invoh 
ind overh¢ id Th 


lon 


| permanent 


Incorpo! ite 


that come to WSPO from all 


considered 


ommand 


rned must b« 


| | 
include using ind 


subsystem con 
ing labor, facilities 
world situation 1s 

USAT’ headquarters 
nant is the simple question How much 


will it cost? 


Gen. Estes and WSPO 


Gen I’stes 
ichicved the prestige it 
swiftly in these circumstances; it has a 
direct line to the top because System 
Management speaks and acts as part of 
ARDC headquarters 

\long with the 


1 factor, weighed at 
Sometimes domi 


WSPO _ ha 
needs to act 


Under 


WSPO 


improved 
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WEAPON SYSTEMS MANAGEMENT 








Advance State of Art 


| Streamline Procedures 








| Take calculated Risks 





marshal 

ARDC 
centers and other militarv sources, there 
not vet fully 


tectiveness that with 


ng imformation from industry, 


OMICS 


the additional advantag¢ 
realized—of improved personnel stand 
rds 
The Svstems Management Direc 
torate is making an cffort to build a 
taff out of USAF’s best-qualified ranks 
Istes credit 
1 good job well done and 
citing these accomplishments to Gen 
unpaign to obtain 


Present members give Gen 


for praising 


Power as part of his « 
top personnel 

In the 
deputy directors 


directorate, there are three 
Iwo of them are in 
full operation. ‘Vhev are 

e Aircraft Svstems, under Col. J. L 
\icCov. He has divisions covering bom 


irdment, fighters, cargo and _ trainers, 
otarv wing and liaison 
e Missile Systems, under Col. W. H 


Bavnes. There are two divisions cover 
ind fighter missiles 
\ separate office was created to handk 
the North American SM-64 Navaho. 
This, in cffect i glorified WSPO set 


p to msure¢ iction 


, 
ng bombardment 


top-priority 


New Electronics Office 


Newest deputy directorship is for the 


field of Electronic Supporting Svstems, 


headed by Col. F. G. Allen. Organiza 
tion of the unit was started Apr. 1 and 
robably will take a vear to complete 


lor cach development contract in the 
ficld, it will introduce a new unit and 
nother addition to ARDC’s alphabeti- 

1 maze: The ESSPO, for Electronic 
Supporting Svstems Project Office 

Col. Allen’s problems and what he 
plans to do about them form a case his 
torv that illustrates the entire Systems 
Management approach 

Electronic Supporting 
not airborne; they are part of the ground 
nvironment in which weapon systems 


Svstems arc 


perate 

Responsibility for their development, 
improvement and procurement has been 
1 relatively haphazard operation involy 
ARDC centers, USAF, ARDC 


manufacturers. Growth has 


ng somic 


_ 


nd the 
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een ‘Topsy-like and there | 
satisfaction at high levels with the slow 
rate of development 

One distinctive thing about clectroni 


upporting systems is that they do not 


rule contain any singlc 


hardware, 


is a piece ot 


major such as an airfram« 


Ihev are a complex of buildings, tele- 
phone lines, black boxes, computers, 
real estate and external fittings. This 
miscellany of components for the most 
part comes from shelf items that are in 
though 
few kev developments may b« 


being, improvements ind 1 
needed 


to achieve a desired result 


How Contractors Benefit 
Col. Allen points out that a General 
Operational Requirement in his field 
ticd to well in the 
more development time 


gcnerally is 1 date 
future, with 
lowed than in the case of the 
This has 
sary because in the past there has been 
no wav to link the bits and pieces prop 
erly. This 
proper co-ordination of 
most of it from manufacturers and 
cattcred ARDC centers 

lor the contractor, creation of the 
l:SSPO’s will simplify his relations with 
ARDC, ending the travel 


cntcr im 


iVWCTage 


weapon system been neces 


has delaved decisions for a 
information, 


interminabl 
earch of in 


from center to 












RESEARCH 





is been dis- 


TECHNICAL 
DEVELOPMENT 





ration It will resolve ind coordi 
nate data and make dec 
ill the facets of the pre blem that must 
be considered 

It mav take as long 
Col. Allen's part rf the 
become fully operative 
by the hunt for »« 
four divisions and to man 
more svstem project offices that will be 


isions based on 


is two vecars for 
organization to 
He is hampered 
rsonnel to staff its 
i dozen Or 
needed in the electronics management 
ficld 

They will 
control, 
tion and high-speed clectronic data proc 


trafhic 


COMMUNICA 


cover air defense 


. 
clectronic wartare, 


ssing svstcms 
ARDC’s reorganization of last vear 
nd the renewed effort to mect the So 


vict challenge are part of the overall 
USAI 
austr 
Basic doctrine that must be accepted 
2) the 
from these policies 
¢ Be qualified and 
prove it 
e Want to do the job. 
e Make contributions to the state of 
the irt 
Improvements 1 


program to stimulate the in 


contractor in order to benefit 
is simple and direct 


have a record to 


1 ARDC’s 


based on the 


weapon 
stems management arc 
issumption that industry has accepted 
the job and will do it 


ADVANCED 
WEAPON SYSTEM 
DEVEL 
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F-104 UNDERGOES TESTS IN AIRCRAFT LABORATORY 


Wright Supports Weapon Systems With 


LOAD TESTS DETERMINE STRUCTURAL STRENGTH 


92 





Wright-Patterson AFB, Ohio— 
Wright Air Development Center, first 
home of the Air Research and Devel- 
opment Command, today is a princi- 
pal supplier for USAF’s Weapon 
System Project Offices. WADC's 
product is technological know-how. 
‘There are two other customers: 

e Air Materiel Command, which de 
pends on WADC for technical informa- 
tion needed for procurement his 
applics both to weapon systems and in 
other areas of USAF’ purchasing 

e USAF’s using commands, which need 
technical data for maintenance of thi 
air fleet and modification of weapon 
Systems in operation. 

Basically, WADC’s job is to sponsor 
applicd research and exploratory de 
velopment for the purpose of improv- 
ing the state of the art. The Center 
produces the basic knowledge vital to 
the development of hardware, then 
monitors the technological aspects of 
development, evaluation and produc 
tion. 

The assignment runs from the cradk 
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PROPELLER GYRO STAND TESTS VIBRATORY STRESSES 


Technological Know-How 


to the g1 in thie 


le of a weapon 
tem 

Be upport of 
the biggest challeng« 


h iS 


1ISC weapon svstcms 
to WADC, the 
been geared to that 
oncept first was intro 
weapon 


rganization 
task since the 
luced. As 


ompk xity 


svstems have 
ind USAF’ has learned 

managing them (see pr 
WADC has undergone 


of ch inges 


grown 


Ore ibout 


ceding article 


ste id 


SCTICS 


Laboratories Reorganized 
Nore 
dozen laboratories v 
directorates of ind de 
lopment to permit their organization 
ilong lines parallel to those of weapon 
ystem sub-systems 


than a vecar igo 


g \\ ADC's 
ere split up between 
the research 


In this shift some new and significant 
laboratory titles appeared, emphasizing 
such things as weapons guidance, flight 
ontrol and aerial reconnaissance. What 
omes out of them contributes to the 
overall packages needed in new systems 

In the Flight Control Laboratory, for 
cxample, diverse elements formerly scat- 
tered through several fields of technical 
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interest were ynbined to mect the 
hallenge of high-speed combat. New 
oncepts of flight control have resulted 

Bng. Gen. Thomas L. Bryan Ji 
WADC commander, now expects addi 
tional changes to made over the 
next cight months. Within cach of the 


he 


-—_- ee 


KCCp 


! 


two top directorat 

staft responsibilit 

two parts 

e Technical development, 
focus on techniques n 

acronautics, guidance 

flight control. ‘This staff 

tim< to explor ition and advancement « 
the state of the art Nluch of the 
material that results will feed into the 
System Requirements  studic 
out by ARDC 
sorship through the office of ( ol 
Prentiss Jr. at Baltimor 

@ Operational development, 
with specific hardware for 

tcms This staff will look 

lems with the 
in mind, 


to 


industry under spon 


A.M 


weapon system oncept 


v-how 


systems 


employing existing kno 
help finalize specific sul 


There will be a 


marks ind 


minimus ot questi 
maximum dependenc n 


KAnOW We 


WSPOS & ESSPOS 
l the 
operational area is the 
where the W cap n Ss 
Office WSPO ind the 
Supporting System Project Office 
ESSPO will fO to ect day to-dar 
co-operation from WADC labora 
torics nsibilitv for cach 
ub-si ntracted to the 
taff of 


“what we 


produ non 
+} ' on 
tem Project 


I-lectroni 


Pechnical resp 
stem will be sub 
Operational Devclopm<« 
ppropriate laboratory 

Contribution of this staff 
th« 


the 


nt the 
ill be 
scheduling and 
detection ai 


hen they appea 


to 
peed nd lMprove 
ontrol of contract 
wrrection of defect 
nd the dovet 
the V4 pon 

lhis monitoring 
multancous 


id 


| 

ling of tems int 

system 

| help insure the 

passing ft 

systcms go 
Onc 

1 weapon system 

s vitally needed 

the Oper 


will be 


mile stoncs a 


irious sub through develop 
laggard component cai 


ment 
‘rounded when 
{1 
Helping 
nt staff 


oup, skilled men « 


itional Develop 
Svstems Anal 
ipable of taking a 





Brig. Gen. Thomas Ludwell Bryan, Jr., 
Commander, Wright Air Development 
Center ... born Tyler, Tex., 1908 . 
graduate U. S. Military Academy, 1929 
. learned to fly at Brooks and Kelly 
Fields . . . served with tactical units 
and as flying instructor . . . commanded 
Army Air Corps Communications School 
. went to England in 1941 to gather 
radar data . . . planned and operated 
first USAF airborne radar school . . 
staff communications officer 5th Air 
Force in South Pacific, World War Il 
. observer Bikini bomb tests, 1946, 
and staff member, Eniwetok tests, 1948 
served with Alaskan Air Command 
. commanded 10th Air Division (de- 
fense) in Alaska and 1800th Airways 
and Air Communications Service Wing 
in Oklahoma. 


} 


carrmicd 








Col. C. Gasser 
Deputy Commander 
for Research 


Brig. Gen. V. Haugen 
Deputy Commander 
for Development 


look at cach clement of a weapon s\ 

tem to help determine what kind of 
performance can-be expected and what 
impact shortcomings will have on the 


system as a whole 


The Contractor's Role 


Essential to all this is a realization 
by the contractor that he has not lost 
tundamental responsibility for project 
WADC contends there is 
to speed up development 
It still depends on industry's capability, 
decisiveness by USAF and good man 
agement planning \s planning effec 
improves under ARDC’s in- 
sistence, AMC's job should become less 
complicated 

This in turn should lead to easier re 
lations between contractors and AMC’s 
Procurement Directorate 

Ezra Kotcher, Technical Director of 
WADC’s Directorate of Development 


long service at the 


lInanagemecnt 


HO CasSV Wa 


tiveness 


and a vetcran of 
Center, puts particular emphasis on this 
industry facto1 

He believes the evolving WADC set 
up is leading to better communication 
between the laboratorics and within 
them, that the synthesis of sub-systems 
is improving and that the big payoff 
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J. Keto E. Kotcher 
Technical Technical Director, 
Director Development 


will come from improved relations with 
USAF depends on industry 
for the results 

Defining WADC as a center for in- 
tegrating c¢xpericnce§ from industry, 
Kotcher cites an example from the 
Powerplant Laboratory, where a 
pressor stall problem might call for 
joint action by an cngine manufacturer 
and an airframe builder. This would 
be true, for example, if a new problem 
in stability and control were uncovered 
solution to the 


industry 


com- 


in isolating a cngine 


problem 


Value of Research Plane 


Kotcher, an 
carch airplane and sponsor of it as a 
development tool, points out that the 
more work sub SVS- 
tems before the prime contractor enters 
the picture, the fewer problems will arise 


start 


enthusiast for the re 
id\ inced 


done on 


when real development 


In this connection, the research ai 
plane is important because it can get 
data not available from ground facili- 
tics for the simple reason that the 


ground facilities are inadequate or don’t 
cxist 
lrequently in this age of fast-moving 


technological advances the state of the 







ss 


_ 


MY . A * ceewuagt 


Va) 
.. | 





TY 
mi 


, 
L// 
4a 


NEW STRUCTURE TESTS ARMY CARGO PARACHUTES 
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art moves far ahead of the adjustment 
possible in laboratories. As missiles 
come in with a rush this will be even 
more true. 

All of these things have an obvious 
relation to the concern of Lt. Gen. 
Thomas S. Power, ARDC commander, 
over the need for “big jumps” and the 
relationship between the state of the 
art and actual weapons in production 

John E. Keto, Technical Director of 
WADC, fecls that the newer WADC 
organization, with a split into separate 
monitorship of technical and opera 
tional development, has a special merit 
for the WADC contractor. It will give 
him a previously impossible opportunits 
to calculate the size of his risk when he 
undertakes a job 


ARDC’s Largest Center 
WADC is the largest 
inaintained by ARDC. There are 200 
buildings at Wright-Patterson AFB 
scattered over 4.5 million square feet of 
land 8.000 military and 
ivilian emploves 

Eight of the 12 laboratories 
the Directorate of Development, headed 
by Brig. Gen. Victor R. Haugen. The 
ire concerned with Aircraft, Acrial 
Reconnaissance, Communication and 
Navigation, Equipment, Flight Control, 
Propellers, Powerplants and Weapon 
Guidance. 

Ihe remaining four  laboratorics 
Acro Medical, Aeronautical Research 
lectronic Components and Materials 
Directorate of Research 
under Col. Clyde D. Gasser 

There are four other directorate 
covering Flight and All-Weather ‘Test, 
Procurement, Support and Enginccring 
Standards. The first of these conduct 
Phase V_ all-weather 
weapons svstcms 

In addition to flving at Wright-Patt¢ 
son AFB, some of this work 1s 
ducted in Alaska and at the 
hangar at Eglin AFB in Florida 

Phase V tests cover adversc¢ 
climatics and cockpit standardization. 
During development of the system 
componcnts—such as jet engines—ar 
exposed to icing conditions at W ADC 
facility on top of Mt. Washington 
N. H., where the contractor and USAI 
can experiment with natural phenom 
cna 


installation 


There are 


are under 


comprise the 


tests on new 


con 


climati 


weather 


Aircraft Laboratory 

Basic problems of airframe structures 
and acrodynamic shapes are studied in 
the Aircraft Laboratory’s six wind 
tunnels, which range from six in. to 20 
ft. in diameter. Spin characteristics and 
the stability of parachutes and bombs 
are determined in a vertical tunnel, onc 
of two in the United States. In the 
Laboratory's structure test building, 
probably the only one of its kind in the 
world, airframes undergo load testing 
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letermine strength before they 


flown extensivels 

In addition to aircraft, th 

mcerned with some types of equip 
ment, usually items that could have an 
cffect on acrodynami capabilit An 
example is the emergency inflatable 
pontoon developed — for helicopters 
servicing Texas Tower radar stations off 
the Atlantic Coast 

Developed by Vertol Aircraft Corp., 
the pontoon 1s « irried externally on the 
H-21 tandem helicopter, can be inflated 
in eight seconds and will keep the ait 
craft afloat long enough for the crew to 
man life rafts 

The laboratory also considers prob- 
lems of escape in the case of super- 
sonic fighters. Typical of this is Project 
Smart, the laboratory's high-speed 
rocket sled track atop Hurricane Mesa 
in Utah 

An instrumented dummy 1s _ cCata- 
pulted out of a sled capable of speeds 
between Mach 1 and Mach 2. The in- 


formation is used in development of 


laboratory 


ejection capsules 

The Laboratory’ issignment is 
divided into design, mechanical, aero 
dynamics and special project branches. 
Thus special attention is provided for 
everything from preliminary design 


tudies to such components as landing 
gears, hydraulic systems, camera doors 


~ 


ind bearings 


Powerplant Laboratory 


WADC'’s propulsion program is con 
ducted by the Powerplant Laboratory TESTS A ROCKET 
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CRASH PUSHERS CAN CLEAR 400,000-LB. BOMBER FROM RUNWAY IN 20 MINUTES. 
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— 7 DIRECTORATE OF DIRECT ORATE OF DIRECTORATE OF | DIRECTORATE 
DEVELOPMENT SUPPORT FLT & A/W TEST ENGR STOS 
BRIG GEN Vv R HRUGEN cma wr LEMwtnt «* wmuLT?Z R & BARRE RE 
AERIAL RECONNAISSANCE EQUIPMENT EXPERIMENTAL MOOMICATION Div FLIGHT OPERA ns | EQUIPMENT CONTR 
LABORATORY LABORATORY BRANCH q er aw 
TURGE Ps apt Pw RR au | we 8 “ 
[ AIRCRAFT FLIGHT CONTRO: CPC NTAL FABRICATION MAINTENANCE | “aNDB - 
/ LABORATORY a LABORATORY VISION BRANCH 7 BRANCH 
Menee 7 c & Fe ‘ f | ‘ 
Ss marin C ANILE NE 2 “nw | we J a 
’ = WEAPONS GUIDANCE POWER PLANT PPLY @ SERVICES TEST ENGINEERING PECIFICATION 
LABORATORY “ LABORATORY OIVvISION BRANCH BRANCH 
COL Rae CoOL " APPOY T f SOGAARL T ee Ow | we tive 
| = 
ide 2s SS TE ZZ ESE + * a da walald 
COMMUNICATION AND PROPELLER TECHNICAL PHOTOGRAPH TRACALS 
NAVIGATION LABORATORY ee LABORATORY Olv IS!ON BRANCH 
COL J R KNIGHT COL HY SEWART T SA TER N ONNOR 
through mtinuing studies of turbo reinforced plastic droppal fucl t th horizontal id rti 
op, turbojet, ramjet, pulsejet, liquid [his was developed to replace the mor imulate the st met by | 
nd solid propellant ro ket engine expen iluminum = tank hich can plane propeller in flight. It 
eciprocating engines and the appli be salvaged and reused by the enemy linder 22 feet in diameter. W “3. 
on of nuclear power. Its turbojet test props ler speeding inside, th 
tands can_ take powce! unit up to Propeller Laboratory in bi ited on an axi P ndi 
+0,000 Ib. of thrust at sea level Both subsonic and supersonic pro- to the ground it speeds up to 25 rp 
Special sections are set up to deal _ pellers and helicopter rotors are tested his produces vibratory stress _ 
ith each major engine manufacturer, by the Propeller Laborat The prop to those met in flight by equipment « - i 
uch Gencral Electri Allison and whirl stands are powered by motors up large transports with hea load | 
Pratt & Whitne 1 recognition of th to 30,000 hp ind ipal le of peeds up vlinder nb drained of t 
fact that industry is best qualified to to 12,000 rpm mulate an altitude of 165,( ft 
design and develop aircraft propulsion I] ter rotor whirl stands can making it possible to spin a 20 ft. p 
Lhe lab guide ind evaluate the hand le tors up to 95 ft. in diamet vith a 60-hp. motor 
manufacturers effort 140 to 600 rpm. Th other ‘ 
\ typical current project 1s rever juipment to test the fat nit f Aeronautical Research 
thrust to decelerate landing jet aircraft tor blade sections Ihe Aeronautical R I 
Another. which resulted the start of Newest facility 1 gyroscopic test tory is a primary installation tt 
1 production program last \ the tand able of rotating prop on ross_ traditional division f n 
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Materials Laboratory 


Developm¢ nt of n 


materials and creation of 
itical items is the task 


terials Laboratory, whi 


uality standards for all mat 
USAF. Vast new field of 


been opened n thi 
troduction of thermal 
tion as a tactor in 


tions 


It i Recent exampk 


th the development 








Electronic Components 
WAD(C ] t ( 


Small en 
val kit 


rmit two-wa n be 


the man and rescu 


the Sperry AN /APN-59 airborne 

150-Ib device vith >-In h 
ipable of search an un 
beacon intcrrogation, navigati 


nN 
detection and 1] n 


Flight Control Laboratory 


Development of improved 
nstruments and manual and aut 
flight control 1i0n 
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“ 
cwe 


Another 


radat 


creen 


} 
ill mce 


torm 


fli 


mat 


of tl 





® WADC 


when flying manual or auto 
in put corrections into hi 


shutting off the auto 


urcraft 
matic and <¢ 
course without 


matic pilot 


Aerial Reconnaissance 


The Aerial Reconaissance Laboratory 
covers not only the routine photo 
graphic and radar equipment in this 
area and is studying wave propagation 

Once called the Photo Reconnais 
sance Laboratory before this title be- 
came too limited for the activity, it 
still works on cameras to operate at 
altitudes of 100,000 ft. and others that 
will be used at low heights while speed 
ing at 1,000 mph. Electronics are 
utilized to do things with this equip- 
ment that cannot be done by human 
beings. 

The lab also is working on stereo 
scopic photography, radar recording 
cameras, spark flash photography, night 
photography and photo installations in 
rockets and missiles 

The new KB-5 camera, which auto 
matically adjusts its lens opening to 
control the amount of light hitting the 
film, is a product of this lab. A gun type 
camera that can be used on fighter air 
craft, the KB-5 will cut down on the 
amount of improperly exposed film 


Weapons Guidance 


The problems of fire control, 
contained navigation systems, bombing 


] 
scll 


TUNNEL AND SPIN TEST TUNNEL 


ind gunnery devices 
handled in 

Guidance Laboratory 
into such scientific 
tronic jamming, “‘chaff,’”’ manual 
gation aids and special test equipment 
One of the largest labs, it is divided 
into branches Interceptor 
Systems, Guidance Development, 
Weapons Defense, Analysis and Design, 
Navigation, Strategic Bombing, ‘Tactical 
nd Services 


‘| 
LI 


Uhis effort 
interests a 


nce are 


navi 


covering 


Aero Medical Laboratory 


Improvement of aircraft eq 
o that man, who is obsolete in 
world of high speed flight, can survive, 
is the role of the Aero Medical Labora 
tory. 

It dete 
forces of modern 
his future demands and 
capabilities. A new test chamber, an- 
nounced early this year, can simulat 
iltitudes in excess of 150,000 ft. and 
the decompression that follows if a 
blown off at that 


upment 
the 


ince to the 


intic ipates 


rmines man’s tole 
flight, 


extends his 


plane’s canopy is 
height 


Equipment Laboratory 


Incorporation of all ground an 
equipment into the weapon 
to make the modern aircraft a 
effective combat tool has in 
reased the importance of WADC’s 
Equipment —Laboratorn Evervthing 


1 an 
borne 
system 


more 


AT WADC 


from tiny filters to mammoth 
developed and tested by this 
lields of interest are depot equipment 
electrical servicing of an 
craft and missiles, support equipment 
parachutes and air installations. Speci 
fic projects cover such items as crusher 
vehicles, crash 


unit 


accessories, 


iuxiliary 
vehicles, air conditioning, heating, light 
ing, flight simulators and _ trainer 

Climatic chambers are an tant 
tool in the work. 

One recent development provides a 
new sound warning device to tell a 
pilot when he is about to land without 
lowering the landing gear. Instead of a 
horn in the cockpit, which may not b« 
heard, the new device puts a tone in 
the pilot’s headset 

It is turned on when the 


powcr 


np oT 


throttle set 


ting, airspeed or altitude of the aircraft 
indicate that a landing is 
made. 

A new type tr 


with navigation 


ibout to be 
uner permits simu 
lated flying bv Shoran 
radar. 

It will svnthetic action for 
bombing, photo reconnaissance and 
icrial mapping missions. Another r 
cent addition is a steel drop test facility 
designed to study parachute delivery of 
military equipment. A giant “ski jump,” 
365 feet long, it 1s expected to bring 
ibout improved shock absorbers, 
ind aerial delivery 


permut 


anti 


toppling devices 


platforms. 
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WDD Guides Nation’s Top-Priority Missile Programs 
Patrick Expands to Meet Long-Range Missile Challenge 
Holloman Adds Facilities for New Missile Test Tasks 
Edwards Rocket Base Tests Sophisticated Powerplants 














continuously pursues scientinc developme nts to str 


r q . . + , 
| [ \I Ie \\ ELL SPENT Northrop Aircraft’s engir 
( ct ’ tear ft ’ , " ly ’ 


g corporate effort commences 
known to exist. For example, when Northrop engi- 
4 supersonic trainer airplane, it was without the benefit of 


, two years later, this jet trainer is an important Air Force- 


he time which Northrop devotes to scientific exploration N QO R | | R O P 


of future returns has often paid dividends to the defense 
] 


ie, « HAW f 4 


to be time well spent in the interest of the American peop 


Pioneers in All Weather and Pilotless Flight 





@ WESTERN DEVELOPMENT DIVISION 


WDD Directs ICBM, IRBM Development 


Los Angeles—The nation’s highest- 
priority program—development of a 
family of strategic ballistic missiles to HQ USAF 
an operational status—is being man- 
iged here by three organizations under ARDC 
the leadership of ARDC’s Western ON Oe 
Development Division, commanded 
by Maj. Gen. B. A. Schriever. 

WDD ’s job is to plan and develop 
the eet ballistic missile a exh Pum SCIENTIFIC ARDC 


. ADVISORY 
create a task group for tomorrow's - me. — at nega CENTERS (10) 




















wDD 
GEN. SCHRIEVER 

















\ir Force. The assignment goes far 
bevond routine monitoring of a 


weapon systems contract. It requires INDUSTRY 
WDD to lead USAF’s strategic bal- 


listic missiles program through re- | AIRFRAME | 
search, development, production and 
carly operations, and includes respon- 
sibility for the task group’s initial — lis, with Convair Division 
operational capability. Dynamics Corp. acting 
In this WDD is aided by the special tractor for the complet 
talents of the Ballistic Missiles Convair had morc than 
(thc« f th \ir Materic! Command interest in the field One 
nd the Guided Missile Research Div: compan to start long-ra 
n of the Ramo-W ooldridge Corp tudies. Convair had nursed 
three groups operating is in throug ost-war boom 
csome responsi the aire busine ind | 
or failure of all it aft in CCconom 
ballistic missiles: ‘The further offic funding 
rtin Titan and Doug hom r an infant who 


Thor rospect of growing up to be 




















CT the nuclear TC 


s of 1952 and 1953. which pi 
Lhis unique organization. which out duced a lightweight high-vield therm 


Organization Is Unique 


ders have called evervthing from the nuclear warhead, the Air Force began 
Holv ‘Trinity to a three-headed monst« major study to determine the direction 


wa pecifically built two vears ago t in which weapons technolog 
} 


ization 
iow the An lor c to do th s FOU In ] 53 An Force csta li hed ’ 
‘ a. AMC’s Part 
nginecring of these new we ipon Strategic Nissile valuation Com 


~ | 
Before that, svstems engineering of ittee under Dr. John von Neumann Air Matericl Command strengthene 
range miissil is the respon Von Neumann's group r ommended it vn part of the task by setting uy 


of the prime contractor. At that the creation of a devclopment-manage 1 Special Aircraft Project Office in th 


pP 1} 

the onlv U. S. intercontinenta! ment group to monitor ll strategic same buildings occupied by WDD anc 
mnoaoa » Was 

missile under wav was the At missiles and the Air Force implemente: Ramo-Wooldridge. SAPO's job was t+ 

monitor the contractual and procur 


CT¢ 





ment procedures, and to bear the major 
responsibility for producthon quality 
Maj. Gen. Bernard Adolph Schriever, control, supply, maintenance and tran 

Commander, Western Development Divi portation 

sion born Bremen, Germany, 1910 But no matter ho fhcient. an « 

. graduate Texas A&M, 1931 ganization as complex as WDD can 
two master’s degrees from Stanford ect bogged down m the multi-leveled 
University . . . learned to fly Kelly Field structure of responsibility and authority 

. test pilot, Wright Field, 1939 bove its head Most of these level 
with 19th Bomb Group, 5th Air Force were removed when the strategi 
Service Command, and commander, Ad ile program was 1 ilig earh 
vanced Headquarters, Far East Air Serv vcal 
ice Command in South Pacific in World Phat realignment raised the intercon 
War I! scientific liaison post at AAF tincntal and intermediatc-range ballistic 
Ha. assistant for evaluation and missile programs from highest USAT 
later for development, USAF Hq priority to highest national priority \t 
assistant to the commander, ARDC from the same time it freed the program 
May to August, 1954 . . . commander from the routine channels of the mi 
of WDD since, with immediate control sile maze that bedevil lesser project 
and supervision over all aspects of Only two special missile committc¢ 
USAF’s ballistic missile program have the power of review over WDD 
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Maj. Gen. B. A. Schriever 


VICE COMMANDER 
Col. O. J. Ritland 


EXECUTIVE OFFICE 
Lt. Col. J. L. Hamilton 





DEP COMOR, PLANS & OPNS 
Col. W. A. Sheppard 


ASST DEP COMDR 
Col. W. E. Vinzant 


| ASST FOR ICBM OPNS 


Col. W. Erlenbusch 


DEP ASST ATLAS OPNS 
Lt. Col. R. Lynch 


DEP ASST TITAN OPNS 


Lt. Col. J. Mallett 


the USAI 


headed by USAI Donald A. 


Secretary 


Quarles, and the Missile Advisory Com- 


mittee headed by Eger V Murphree in 
the Office of the Secretary of Defensc 

With the organization completed, 
the next task lav ahead: A study and 
review of the strategic missile program 

It was this first program review that 
kicked off the bitterest and longest 
cries of complaints against the organi- 
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Ballistic Missile Committee 


HQ AIR MATERIEL COMMAND 
BALLISTIC MISSILES 
OFFICE 


Brig. Gen. Ben |. Funk 


WDD LIAISON OFFICES 
Hq USAF Redstone Ars 


Lt. Col. TA. Ahola Lt Col. E Kell 
y 


LORIDGE CORP 
GUIDED MISSILE 
RESEARCH DIV. 


Dr Simon Ramo 


SP ASST FOR. PROGRAM 
CONTROL 


Charles W. Getz 


LIAISON OFFICES 
NAVY 


COR K. Childers 


ARMY 


Lt. Col G. Crane 


DEP COMDR, TECK OPNS 
Col. C.H. Terhune, Jr 


ASST 
Col 


ASST FOR ATLAS 


Col. O. J. Glasser 


| ASST FOR TECH GROUPS 


Col. L. Ely 


GUIDANCE & CONTROL 
Lt. Col. F. Box 


PROPULSION 


Lt. Col 


| ARMAMENT 


Lt. Col. J. Dodge 


L. Ayres 


Ramo-W ool- 
as technical di- 
for the 
programs, needed complete and detailed 
scientihc information on all of the mis- 
siles in order to evaluate them properly 

Contractors didn’t like this Their 
chief argument was that they had de 
veloped this technical data at consider- 
ible effort, in some cases with 


own mone there was 


zation from the outside 
dridge, in its capacity 
rector and 


systems cngincci 


their 


when no other 


DEP COMDR 
H. Norton 


ASST FOR TITAN 


Sol. B. Blasingame 


ASST FOR THOR 


Lt. Col. E. Hall 


FIELD OFFICES 


HADC AFMTC 


Col. H. Eichel 


AFFTC 
Maj. Mcintosh 


PROGRAMS & PROCEDURES 
Lt. Col. C. Hughes 


TEST 
Lt. Col. R. Jacobson 


REQUIREMENTS & EQUIPMENT 
Lt. Col. B. L. Boatman 


support forthcoming. Ramo-Wool- 
dridge was in a position to compete 
with them for future missile contracts 
Ihe contractors’ first reaction was that 
thev'd be damned if thev’d turn over 
their hard-won data to make it 
for R-W to compete. 

Phis was not what was supposed to 
happen, and WDD had a lot 
explaining to do. R-W° said 
was to provide technical direction and 


CASsICl 


more 
its 


JOD 
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IRT OPERATIONS 
J.B. Hudson 


COMMAND SUPPORT 
Maj. William C. Bumm 


COMPTROLLER 


Lt. Col. E. Lodell 


MANPOWER 
Maj. P Moret 


ATERIEL 
Lt. Col. R. Hebner 


SECURITY 
Lt. Col. G. Cofieid 





ovcrall systems cngincering—not 
duction of the R-W 
build some experimental units prob 
iblv, but this would be done only to 
help in their understanding of the 
systems problems 

These soft answers turned away the 
wrath of the contractors to a large de 
gree, and the review went on relativels 
unhampered. But now and then a 
disgruntled rumble still can be heard, 


pro- 


systems. would 
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DIRECTOR, INSTALLATIONS 
Col. W. E. Leonhard 





ASST FOR R&D 
Lt. Col. E. A. Swanke 


MANAGEMENT AND CONTROL 
Maj. J. Hilton 


PLANNING AND PROGRAMMING 
Lt. Col. J. McCarthy 


ENGINEERING 
Moj. F. Smith 


CONSTRUCTION OPERATIONS 
Moj. J. Everhardt 


and this sore point may never heal to 
the complete satisfaction of both doctor 
ind patient 


Development Philosophy 


'wo basic philosophies governed that 
first study and review by WDD 
eA _ different kind of test 
designed to reduce flight testing and 
losses in flight. Because reliability is 
the key to successful weapon systems, 


program 


reliability testing was p nned f th 
earliest stages instead of waiting ft 
complete systems or sub tems. | 
tics for the unique tas} vere not in 
existence and had to be WNprovised | 
invented and built for th« componcnt 


and sub-svstem testing 

©A multiple design approach with 
| ich up provisi l Th wine 

to | vide two majo! itractor pel 
sul tem execpt i the guidance pach 
age, for which several were to be s 
lected to do the development jol If 
one contractor fails, the alternate «¢ 
tractors svstem must b ilable f 
substitution This does not preclude 


different ipproache to the same sub 


tem. but instead encourages different 
technical paths 
Lhe OVCI ill 


stratcg1 


weapon svstem job for 


broken 


technical and mn 


mussiles down int 
system arcas for 
our 


building blocks for thes« 


sub 
tractual 
tems are the 
urtrame, 


rcasons major sub 


missiles propulsion, guidance 


Ind nose conc 


Prin ipal contractors for the strategic 


missiles program, and the sub-svstem 
thev are responsible for, includc 

@ Airframe: Com Division of Gen 
cral Dynamics: Martin, Denver; Doug 


las Aircraft Co 
@ Propulsion: 

Rocketdvn¢ Divis 
Aviation, Inc 

e Guidance: AC Spark Plug Division 
f General Motors Corp American 
Bosch Arma Corp.; Burroughs Corp 
General Electric Heavy Military Ek 

tronics Division at Svracuse; Massachu 
Institute of Technology; Sper 
Rand Corp.; Western Electric Co. 

e Nose Cone: Avco Manufacturing 
Corp.; Lockheed Aircraft Corp.’s Mis 
sile Systems Division; General Electric 
Co.’s Special Defense Projects Dept. 


Acrojct-Gencral Corp.: 
on of North American 


setts 


Ramo-Wooldridge’s Role 

Less than one vear after its founding 
by Drs. Simon Ramo and Dean Wool 
dridge, R-W one-third of the 
management of a project that even to 


became 


day occasionally staggers the scicntifi 
mind. 
Its nucleus was a group of disen 


chanted employes of Howard Hughes; 
today it numbers 2,000 personnel, pre 
dominantly scientists and enginccrs. It 
was founded to do research, develop 
ment and manufacturing in the field of 
wionic systems and guided missiles. It 
now occupies cight buildings totalling 
350,000 sq. ft., has another 900,000 
sq. ft. under construction 
and development center on a 40 acre 
tract, and is building a new avion 
plant just south of Denver 

Chis phenomenal growth can be at 
tributed in part to the enormity of the 
task assigned to R-W by the WDD 

“Our major requirement is to under- 


iS a researe h 
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longer “reach” 
for the 


Air Force 


Guided missiles, a fantasy yesterday, 

are a working reality today. One of 

the most important concepts in this 

field is the GAM-63 Rascal, a USAF air- 
to-surface missile for which Bell Aircraft 
Corp. has the weapon system responsibility. 





Rascal is designed to be carried aloft by USAF 
strategic bombers and released miles from its 
objective. Even while the bomber is on the return 
flight to its home base, Rascal is heading at a high 
speed and with pin-point accuracy to its target. 
The rocket-powered Rascal not only can increase the 
“reach” of the Air Force but also could eliminate the 
hazardous “run over the target”’ for airmen and extend 
the useful life of the nation’s bombardment aircraft. 


As the prime contractor, Bell Aircraft has been associ- 

ated with a large segment of U.S. Industry in developing 

the entire Rascal weapon system. This system includes 

the airframe, guidance, rocket engine, servomechanical 

devices, launching and ground support equipment, flight 
testing and training. 





The Air Force-industry team urgently needs scientists and engineers 
for projects vital to the nation’s defense. Opportunities to make im- 


portant contributions are offered in military or civilian careers. 











Ballistic Missile Chronology 


About 15 years will have elapsed between the first flight of 
the Atlas and that of its distant relative, the German A4 (V-2) 
ballistic missile. But this time lapse is not as important as the 
10-year gap between the first studies leading to Atlas and the 
experimental missile’s first flight. 

Ten years is a time on the calendar of 


long weapons 


progress. A decade separated the start of the German experi 
mental rocket program trom the first good flight of a V-2 in 
October 1942. A decade will separate the first study contract for 
the precursor of Atlas from the first major tests of sub-systems 
and—with luck—the first flight of an Atlas test vehicle 

There are than time parallels between the German 
program and that of USAF. For both, part of the long lead 


time can be attributed to the technical magnitude of the job 


more 


to be done. 

But too big a part can be charged against false economies, 
low priorities and incomplete understanding of its potentialities 
at high military and government levels. 

The chronology: 

@ 1942: First V-2 flights; two unsuccessful rounds in June and 
August were followed by the first completely successful firing in 
October. 

@ 1944-1945: Approximately 6,000 V-2 rockets were built and 
about 3,600 were launched against London, Antwerp, and other 
European targets. 

@ 1946: First study contract on MX-774 long-range ballistic 
missile let to Consolidated-Vultee (now Convair division of 
General Dynamics Corp.). 

© 1947: Economy review by Defense Department under Louis 
Johnson cancelled the MX-774 project. 


@ 1951: Second study contract let to Convair for MX-1593 
long-range missile. ‘This study carried a low priority aimed at 
realizing a missile in cne or two decades. 

@ 1952-1953: Break through in thermonuclear technology re 
duced the multi-thousand pound bomb to a light-weight war 
head with a high yield, making possible a tremendous reduction 
in weight and size of the ICBM. 

@ 1952: A major study projecting weapons technology was 
made to see in what direction future weapons systems go. Part 
of the study was concerned with concepts and technology of 
the ICBM. 

©1953: Strategic Missile Evaluation Committee was estab- 
lished by the Air Force with Dr. John von Neumann as chair 
man, sparked by ‘Trevor Gardner, then USAF assistant secretary 
for research and development. 

@ 1954: In February, the von Neumann committee recom- 
mended establishment of a development-management group for 
strategic missile programs. The Air Council and the Secretary 
of the Air Force approved and the project received highest 
USAF priority. 

@ 1954: In June, the Air Research and Development Com. 
mand was directed to establish a field office to monitor strategic 
missile development. 

@ 1954: Western Development Division assumed its respon 
sibility in August, bringing in under the same roof the Air Mate 
ric] Command's Special Aircraft Project Office (now Ballistic 
Missiles Office) and the Ramo-W ooldridge 
missile research division. WDD was to act as overall monitor; 
SAPO was to look after the contractual angles, and R-W was 
responsible for systems engineering and technical direction, 


Corp.’s guided 





stand the relation between military rec 
quirements and the state of the art,” to 
said Dr. Simon Ramo. “For this we 


match the 


The new division of R-W was created 
systems 
given it by the Air Force a few months 


on past performance, present workload, 


technical capability, available facilities 


ind similar factors. 


responsibility 


sent to 








must have people with experience in 


complex weapons systems as well as 
the pure scientist with no responsibility 
for any particular part of the missile but 


who 


weapon 


understands the concept of a 
These people must judge what 
industry can accomplish, knowing the 
rganizations of industry. They must 
« capable of creating a research and 
development plan possible of attaining 
ind based on the facilities available and 
to become available.” 

\verage age of the key personnel at 
R-W is around 40, and there are about 
40 of them. Their backgrounds includc 

cademic, governmental and private re- 
scarch laboratories and industrv. In ad 
dition the company can call on_ the 
services of part-time consultants in 
many specialized fields. 

R-W had a guided missile research 
division available before it got the 
ICBM-IRBM jobs, but not under that 
name. A group of company personnel 
were doing missile systems studies for 
the von Neumann committee at the 
time that that committee was doing its 
strategic missile evaluation. Part of the 
von Neumann committee’s final re- 
port was the recommendation that a 
development-management group — be 
created to run the strategic missile pro- 


gram. 


} 
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after the von Neumann group’s final 
report. 


Ballistic Missiles Office 


The formation of Western Deveclop- 
ment Division was followed through by 
the Air Materiel Command with the 
appointment of Brig. Gen. Benjamin 
I. Funk as Deputy Director for Ballistic 
Missiles. Gen. Funk was assigned to 
head the Special Aircraft Project Office 
(now the Ballistic Missile Office) of 
ANIC in Los Angeles 

BMO authority covers procurement, 
production, quality supply, 
maintenance and tr insportation for the 
ICB\LIRBMI programs 

Its personnel contribute to all group 
ictivities that recommend qualified con 
tractors, solicit proposals and evaluate 
them to choose the contract winners 

Approximately 30 ICBM-IRBM con 
tracts are monitored by the BMO 


control, 


Selecting Contractors 


The routine for selecting contractors 
to contribute their specialized know! 
edge to the programs 
begins with a requirement prepared by 
ARDC’s Western Development Divi 
sion. A team made up of AMC and 
ARDC personnel recommend the best 
qualified contractors for the job, based 


strategic missile 


Requests for proposals arc 
these contractors by the Ballistic 
siles Office jointly with WDD 


l pre proposal 


Mis 
Chesc 
requests arc followed by 
briefing at which details of the require 
ment are discussed with the prospective 


contractors and anv necessary revisions 


or changes ire made 


Evaluation Board 


Next step is the establishment by 
WDD of an evaluation board with 
members from WDD and BMO with 
R-\\ board's job is to 
prepare iluation of th« 
proposals and then to review the pro 
posals. Evaluation of the various ph 1SC 
of the individual proposals by specialist 
md further conferences with the con 
tractors follow 

Choice of the contractor is made b 
the evaluation board, which names a 
sole source or a prime and_ backup 
sources. The board’s recommendation 
is forwarded by WDD and BMO to 
the three He idquarters of ARDC, AM(¢ 
ind USAT 

So far, 17 major contractors and a 
host of minor ones have been selected 
by this method. Not every selection has 
met with complete acceptance by th« 
bidders, but the batting average is ver 


high * 


advising. The 
criteria for c\ 
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@ PATRICK 








me = 


SPECIAL RADOME ON F-94C TESTS AND EVALUATES MISSILE COMPONENTS 





Patrick Prepares for Ballistic Missiles 


By David A. Anderton 
Patrick AFB, Fla.—The IRBM and ICBM test programs have triggered 


an explosive expansion at the Air Force Missile ‘Test Center. 

During the next two years the center must approximately triple its 
present program capability to meet test requirements for hypersonic weapon 
systems with intercontinental ranges and to launch increasing numbers of 
shorter-range missiles. ‘The list of active projects then will include missiles of 
all the services and of several types and ranges. 

l'o handle this workload, the range is bought to see optically and clectroni 
being extended to lonely Ascension cally for greater distances than ever be 
Island, 5,000 mi. away from the Cape fore. 

Canaveral launch pads. New instru- More buildings and other facilities 
mentation is being developed and are programmed and under construc 





Maj. Gen. Donald N. Yates, Commander, 
Air Force Missile Test Center . born 
Bangor, Me., 1909 . . . graduate of 
U. S. Military Academy, 1931, and Cali- 
fornia Institute of Technology, 1939 
. . . learned to fly at Kelly Field... 
spent five months in Russia in 1942 as 
member of a military mission .. . di- 
rected Strategic Air Forces Weather 
Service in Europe in World War Il... 
Chief, Air Weather Service, 1945-1950 

. assistant deputy chief of staff for 
development and later director of re- 
search and development, USAF Hq. be- 
fore taking command of AFMTC in July, 
1954 . . . former president American 
Meteorological Society . member In- 
stitute of Aeronautical Sciences and 
American Rocket Society. 


tion. Personnel increase in the 
ganization is estimated at 30 
id missile contractor personne 
juadrupk 

This planned growth indicate 
than anv other factor that the 
program, for long vears a political and 
technical football, has been kicked 
ound for the last time. The future 
erowth and stability of AFMTC now 


cems assured. 


Look to the Future 


Credit for a major portion of the 
planning incentive is given by military 
nd civilian cmployes to Maj. Gen 
D. N. Yates, AFMTC’s commande 
Said one civilian: “He's just what vou 
need in this business: a bear on plan- 
ning ahead 

luture growth will be built on 
large, strong base: the present, state ot 
the range. During the six vears of op 
cration, the programmed work load has 
grown astronomicalls These are the 
highlights of current operations 
e Active missile programs undcrwa\ 
the Boeing Bomarc, Martin Matador 
North American Navaho, Chrysler Jupi- 
ter A (formerly Redstone ind the 
Northrop Snark 
e Eleven contractors are on the site 
working with missiles or missile sub 
systems. This does not include the joint 
range operators, Pan American World 
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PRESENT 1,500-mi. missile test range is being extended to 5,000-mi. 


\irwavs ind the Radio 
America 
@ Work load is about 250 tests per 


month, of which only a very small per 


Corp. of 


rest arc 


USAI 


rounds. The 

imulated missile flights 
raft flown by contractors 

@ Operating costs are at about a $4 mil 

lion level per month 

e Personnel total about 9,500. Approxi 

contractors , 


centage iT¢ live 


using 


tely 4.000 are the range 
1.600 are civil ser 
re missile contracté 

cm] love ‘ 

e New construction 


technical t 


is evervwhere. A 
tems building will 

On Downrange stations ar 
ng additional facilities. At the Capx 
eral launching sites, half 


tional pads ar 


omplk X¥CS 


ncw 


1 dozen 
being built, singly 


nad in ¢ 


Present Range 

loday 
for a distance of 
plete t 


metering rec 


could fire a missle 
ind get com 
flight. Tel 
g tracking 


radar sites and the command destruc 
ire complete that far 


1 contractor 
1.500 mi 
st data during the 
ceiving stations, 
tion equipment 
downrange 

This portion has been built up slowly 

requirements of 
missiles. The mis- 
ile airwav has g from Matador 
flights of a few hundred miles to the 
Snark and Navaho test vehicles’ journevs 
down and _ back These kinds of test 
firings plus the hundreds of simulated 
missile flights made by USAI 
tractor-operated aircraft, have been the 
major work load since the range opened 
1950 


to mect expanding 


i¢ rod\ namwc Cruise 


TTrOWwn 


ind con 


for business in 

Only an occasional short-range ballis 
tic missiles, such as the Armvy’s Jupiter A, 
has broken into the acrodynamic se- 


que nce 
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sudden surge to grasp 
the technical subtleties of the 
continental ballistic missile has re 
oriented the thinking and planning of 
the military and civilian 
lo the carefully built foundation of 
their present range thev now 
1 superstructure to meet th 
peculiar requirements of th 


nd ICBM 


But now the 


inter- 


scientists her« 


must add 
new and 


IRBM 


Range Extension 


The proximity of 
for at 


Conval 


the test program 
least one strategic missile, the 

Atlas WS-107A, has spurred 
extension and expansion of the range. 
On ¢ Ipc C 
for all test 
in a complex of blockhouses and launch 
pads for the ballistic family 
Survev and construction crews have be 
work on Ascension Island, the 
uutpost and present terminal 


maveral, launching poimt 


missiles, Conercte is curimg 


missik 


gun 
scicntinc 
point 
Monopulse radars that can sec 
hundred 


t Tis 


ile at distances of several 
miles have been developed and are being 


specialized tracking 


procured for the 
problems of high-altitude trajectories 
Advanced optical systems based on 


istronomical telescopes slaved to radars 
will vield visual data on missile attitude, 
stage separation and re-entry tumbling 
at distances well over 100 mi. away 

All this expansion is chargeable di- 
rectly to the long-range ballistic missile 
programs, but more than distance and 
new instrumentation is planned for fu 
ture growth 

Increasing numbers of Army, Navy, 
and Air Force missiles will outgrow the 
limitations of other service ranges at 
White Sands, Invokern, Pt. Mugu 
China Lake and Holloman AB 

Che biggest problem facing AFMTC 


will be to expand the range rapidly and 


@ PATRICK 


MITCHELL 35-mm. attitude camera. 


SANDIA tracking telescope. 


OPERATING 


PERSONNEL 


ONL 
FULL SKY recording camera takes picture 


every 15 min. of complete sky as reflected 


in a 12-in. glass sphere. 
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ASCOP MC-1 MONITOR CONSOLE GROUP 


ASCOP Pulse Width Ground Station equipment, pictured 
above, complements ASCOP’s PW Multicoders and Radio 
Telemetering Sets to provide complete ‘“‘packaged”’ systems 
for operational testing of aircraft, missiles and other 
vehicles...and for static testing of engines, rockets, 
nuclear reactors and other powerplants. 

Continuous automatic compensation of system zero and 
scale factor eliminates the need for critical components 
and frequent manual adjustment. 

The M Series Ground Station uses intermediate mag 
netic tape speed change to operate directly from pulse 
width signals of 30x30, 45x20, or 90x10 configurations—or 
from any non-standard configuration having 30, 45 or 90 
channels. All data channels may be visually monitored 
simultaneously. 

All ASCOP equipment is designed for dependable accu- 
racy, simplicity of operation, maximum life with minimum 
maintenance attention. ASCOP engineers will gladly con- 





Achieves System Accuracies of Better Than 1% 


PROVIDES FOR: 


@ Advance Station-Calibration, using lo- 
cally generated setup signals 

@ Continuous Automatic Compensation for 
system zero, scale factor changes 

@ Simultaneous Visval Monitoring of all 
data channels 

@ Missing Data Point Correction, for con- 
tinuous synchronization 

@ Real Time Reduced Output Records for 
any or all channels 

@ Easy Access to Slide Mounted Chassis, 
even during operation 


This fost 
Growin 
SYSTEMS 2 poe 9 ©rganizotion . 
TRAN R OUCT ENGine os immediate 
SISTOR ENGINEERS” NIO 
$s 


sult with you, without obligation, on your current projects 
Or write for detailed information, outlining your sys- 


tem requirements. Penings for. 
Stations are sold only as combi- 
nations of standard or special 
tape recorder, monitor, decommvu- 
tation or output recorder groups. 


APPLIED SCIENCE CORP. OF PRINCETON 


P. O. Box 44, Princeton, N. J. « Plainsboro 3-4141 
1641 S. La Cienega Bivd., Los Angeles, Calif. WE PROVIOE AIMEE Livin VOU MOVE THE WORLD 


Crestview 1-8870 
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till maintain the high utilization rate. 
l‘irst complaints of range satura 
tion already have been heard. “It isn’t 
saturation, it’s restriction,” said Col. 
Hi. J. Sands Jr., AFMTC Deputy for 
lest. “This is a problem right now, 
but good planning can solve it. It’s 
going to mean tight scheduling, and 
firing when the schedule says to go.” 
Quadrupling of the firing schedule 
over the past three vears has forced a 
hange from the first leisurely pace. 
lhen, if a missile crew needed four or 
five hours or more to calibrate the tele- 
mctry, time was available. The entire 
range could go off the air while one mis- 
le transmitter and receiver were 
checked 
In the future, telemetering calibra- 
tion will be done on closed coaxial cable 
loops and the range will stay open. Plans 
ire that there will be no radiation dur- 
ing an entire ICBM test round check 
until perhaps 90 minutes before launch. 
All this, Col. Sands believes, will cure 
inv svmptoms of range restrictions, Of 
them, meeting schedules is the most 
important. 


Future Potential 


Dividing line between present and 
future range capabilities is the island of 
St. Lucia, about 1,500 mi. from the 
wunching sites on a course splitting 
the Mona Passage between the islands 
f Puerto Rico and Hispaniola 

Below St. Lucia the range takes on an 
ntirely different character, born of the 
unique problems of a trajectory that 
reaches far into the ionosphere and 
tretches over 5,000 mi. Col. Claire 
I’. Ewing, Director of Range Develop- 
ment, explained the tie between the 

yjectory and the range 

\ ballistic trajectory can be divided 
into three arcas of interest 
eLaunch to bumout, covering the 
period from the time the missile lifts 
off the pad until all its stages have 
burned and separated 
e Mid-course, during which the missik 
coasts to the zenith on the kinctic 
energy of its speed at burnout, and falls 
down the other side towards the carth 
e Re-entry, when the missile plunges 
through the atmosphere, weathervanes 


. nd arrows downward to. the impact 
ont 
Covering the first phas¢ will be the 
nd stations between th Cape ind 
St. Lucia 
. Down to St. Lucia, the range was 


built for acrodyvnamic missiles. Tek 
metry, tracking radars and command 
destruction equipment were developed 
to watch missiles in level flight within 
the atmosphere at altitudes not exceed- 
ing about 20 miles, and slant ranges 
probably under 100 miles. 

But the Great Circle route between 
Cape Canaveral and Ascension is off 
the island chain by a considerable dis- 
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for Random Vibration Testing: 


CALIDYNE'S NEW 


COMPLETE, MATCHED SYSTEMS 







Performance data 
and specifications 
available on request. 
Call Calidyne for 
competent 
application 

neering 
sistance 


Shaker- Amplifier combinations in 
1500, 5,000 and 15,000 pound force ratings 














When Calidyne first investigated the problem of build 


ng random 


vibration test systems, it recognized the necessity of over-all system engi- 


neering, if desired performance levels were to be achi ved. That g 






sal has now 


been met in what is probably the first complete tegrated system comprised 
of matched components 
“Wide-Band” electrod ynam Shakers operate at higher frequencies 
on lower input power, for a given armature weight and mat« hed load rating 
In random testing the load approximates the armature weight, and i herent 
urmature rigidity maintains a high first resonance. ‘The new Rand N ‘ 
mplifiers are matched power sources for the “wide band Shakers. Made 
by Westinghouse to Calidyne specifications, they provide ample power for 
continuous duty operation at full performance. At the same time they are 
capable of supplying instantaneous power peaks for random noise tests 
; The Model 188 Console is a typical control unit for any of several 
systems. It contains basic Shaker-Amplifier operating controls, input shaping 


und compensation circuits, plus monitoring and other control equipment 
With these components, Field Power Supplies complete the over-all system 








~ PORTABLE 
CONTROL 
TOWERS 


Transportable by helicopter or truck. Available in a voriety of 
models — or we will design to suit requirements. Include radio 
telephone transmitting and receiving equipment, aerological in- 
struments, and field lighting control facilities. 












Inset shows portable tower being raised to top of structure, using 
hoisting equipment supplied. Sectionalized supporting structures are 
available in any height up to 250 feet. 


Consult us for your control tower 





CALIDYNE 


420 CROSS STREET, WINCHESTER, MASSACHUSETTS 





requirements. 


. 
Hii Locker ENGINEERING AND CONSTRUCTION COMPANY 





ESTABLISHED 1920 
127M STREET AND FERRY AVENUE 


CAMDEN 4, NEW JERSEY 
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AMPHENOL now adds modified 
versions of the LT series 

of RF connectors to its large 
availability listing. Specifically 
designed for use with Teflon 
RG-117/U coaxial cable 
(also made by AMPHENOL), 
the LT series 82-116 plug 
and its matching 82-117 
receptacle are made largely 
of aluminum to keep weight 
low and cadmium-plated 

for durability. Impedance 

is 50 ohms, maximum 
voltage rating is 5000 volts. 
Write for data. 


look to AMPHENOL 


for RF Connector 


PROGRESS 


AMPHENOL’s Subminax have provided 
the electronic industry for the first 
time with extremely reliable 
subminiature RF connectors. Where 
space and weight savings are 
important, but not at the expense of 
reliability, AMPHENOL Subminax are 
finding ever-increasing utilization. 
Now, four new 50 ohm connectors have 
been added: 27-27 hermetic seal 
receptacle, 27-801 cable termination, 
27-800 printed circuit receptacle and 
27-28 Subminax to BNC adapter. 
Write for data sheet, which includes 
a listing of all thirty available 
Subminax RF connectors. 


AMPHENOL ELECTRONICS CORPORATION 
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tance; in some cases one missile will 
never be closer than 100 miles from 
a tracking station. 


Tracking Farther 


Vhis distance has forced the exten- 
sion of current radar and optical track 
ing cquipment to cover ever greater 
ranges. Convair’s Azusa C-W_° system 
and the COTAR (Correlation ‘Tracking 
id Ranging) system are being devel 
oped for ballistic missile tests. Azusa 
is under consideration as an input to 
impact point predictors; it has been 
tested successfully during several bal 
listic missile launchings. CO'TAR will 
be of primary use at remote sites for 
tracking the re-entry phase. 

One significant problem underlined 
by Col. Ewing is caused by the attenu 
ation of transmission from the missile 
bv the free electrons in the path of the 
flame of the rocket motors. Some tests 
on the Army’s Jupiter A have shown 
that the problem is not as severe as 
expected, but the tests are not believed 
to be completely conclusive 

At burnout the engincers expect to 
be able to pinpoint the missile within 
a distance comparable to the missile’s 
size and to measure its speed within 

few feet per second. The latter 
accuracy is about one part in 10,000; 
this is precision measurement 

Below St. Lucia, ballistic missile 
trajectory data are of relatively litth 
importance; the critical phases of the 
flight are from takeoff to burnout and 
from re-entry to impact, so missile po 
sition and velocity are not required to 
the extremes of accuracy needed at 
burnout. 

his less-precise telemetry data doesn’t 
require knowing the position of the 
cround station to the same precision as 
the uprange stations covering the path 
to burnout. ‘Those stations, surveved by 
radar navigation svstems, are spotted 
within a few feet of their truce position, 

Ielemetrv stations below St. Lucia 
will be ships, strung out in a line parallel 
to the coast of Brazil. ‘Their position 
will be known within several hundred 
fect, which will be accurate cnough 
for the purposes of the mid-cours¢ 
phase. No islands are wailable 


‘If We Miss Ascension . . . 

he end of the 5,000-mile line now 
is Ascension Island, the guano-covered 
home of goonev birds and a wavy station 
on the route to Africa in World War 
Il. Into the waters off this volcanic 
island will splash the ICBM test rounds 
after their searing ride through the 


’ 


atmosphere. 

Ihe last few hundred miles before 
Ascension measures the re-entry of the 
ICBM. The kinds of information 
needed during the critical portion of 
the flight means that precision §track- 


chicago 50, illinois 
AMPHENOL CANADA LIMITED ¢ toronto 9, ontario 
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y 
ccompanying the rapid strides being mde in the 
development of rocket powered miggiles is the 
increasing demand for greater quantities Mf liquid oxy- 
gen. To keep pace with this demandg Air Products 
“on-location” oxygen generators are capable of fulfilling 
the vital need with unlimited quantifies of LOX wh 
and where required. 


Air Products, Incorporated, hag/a leading position in 
the design and construction ofxygen generators in the 
United States. We design ang/manufacture: 
, 
Large Capacity Tennagafboneneters for unlimited quanti- 
ties of oxygen regordi¢ss of size, purity or cycle 
: and 

“Packaged” y @ Purity Generators, producing high 

purity oxygep! delivered sofely under pressure by Air 

Products pafénted liquid oxygen pumps. 


Let us géview © requirements and give you actual 
costs@ind engineering information for oxygen genera- 
ting equipment designed for your particular needs. 


As ST 

¢ ; v . 
he ; fn (4 We TT, 
INCORPORATED 


Cail —-- -*" Dept. (DF Box 538, Allentown, Pa. 
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ing radars and command destruction 
must be available. 

One anticipated difficulty during the 
re-entry phase of the ballistic trajec 
tories will be created by ionization 
caused by the high compression and 
temperatures behind the shock wave. 
l'ransmission from the missile will 
be -very difhcult through the ionized 
laver. 

Two ways have been suggested to 
avoid this—use high-gain telemetry an 
tennas in a quartering position behind 
the nose cone, and therefore out of 
the extreme ionization pattern, or skin- 
track the nose with long-range mono 
pulse radars until ionization ceases. 

Impact points of these long-range 
missiles can be located quite precisely 
by listening techniques, comparable 
to underwater sound systems used in 
inti-submarine warfare. These tech- 
niques are being explored now 

Range errors as high as 10 miles over 
the complete trajectory of an ICBM 
ould result from variations in the 
local acceleration of gravitv. The earth’s 
rust is neither uniformly thick nor 
dense; those variations mean changes 
in G force with geographical position 
is well as with altitude 

Gravity survevs are being madc from 
\scension Island back up to the Cap 
These survevs will vield more accurate 
ilues for acceleration due to gravity. 


Selected by N.A.T.O 





Range Safety 


Development of safety equipment 


has moved along with the growth of the THR EE. A XIS 


range itself. Originally the range safety | 
officer watched the missile rise against pee ese SUMIUILASPONRR 
i vertical reference of a plumb line. | PIG 

Now the safetv svstem has reached a 
degree of sophistication matching other 


instrumentation. 
Safetv svstems cover two time periods 





Providing a flight table which converts these vector analogs 
can be continuously oriented in into a position corresponding to 


during a missile-firing: space with respect to three mut- the defined space vector. 


e Zero to three seconds, during which vally-perpendicular reference 
the missile is lifting vertically and any axes, the CT! Dynamic Flight 
variation from course, means instant Simulator can be programmed 
cutoff and a crash back on the pad. directly from the output of a 
e Three seconds to burnout, during computer. Operating smoothly 
which any cutoff must be predicated on : : . 

with no gearing, the instrument 
the impact point of the aborted missile ‘ 

accepts independent voltage Write for brochure 


he first svstem was the personal ob- . , . 
ervation technique, called an open signals in each of the 3 axes an 


skv screen; second was an optical sky Visit 
screen, with the human eve aided by B ! Booth #1065 
1 scope with internal references. Next ’ hed —— 
came monopulse radars to measure - 
deviations from vertical. Fourth svs- 
tem was Elsie (ELSSE: electronic 
sky screen equipment) which uses a 
phase comparator on two pairs of 
radar sets at right angles, one pair 
watching the azimuth and the other 
the programming turn downrange. This 
is the current svstem. 


Heart of the system for the second COLOR TELEVISION INCORPORATED 


time period is an impact predicator 
consisting of three units: a C-W radar SAN CARLOS 1, CALIFORNIA 


By thus reproducing the condi- 
tions of an actual high-perfor- 
mance aircraft or missile in flight, 
the unit expands the capabilities 
of any laboratory. 
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Problems of temperature determination are re- 
ceiving more and more attention as air speeds 
surge upwards—and materials approach their 
limits of stress. In most instances, the new sci- 


HOW HOT ence of infrared radiometry is the only way 


to accurately measure the temperature of 

1s THE MISSILE ? moving or remotely located objects. A 4” 
Barnes OptiTherm* Radiometer, for example, 
reacts to temperature changes as minute as 
0.05°C in as little as 16 milliseconds; its field 
of view is 0.5 x 0.5 degrees (equal to a spot less 
than 1” square at 10 feet )—and there is no limit 
to the distance over which the temperature of 
an object may be measured. 

Barnes’ engineers welcome the opportunity 
to discuss your temperature measuring prob- 
lems with you. Barnes is prepared to equip you 
with any or all of the instrumentation needed 
for infrared systems: complete radiometers, 


detectors, infrared sources and controllers, 


preamplifiers and amplifiers. 


Your inquiries will receive prompt attention. 


BARNES ENGINEERING COMPANY 


Stamford, Conn. 


*Tradename applied for 


Infrared Systems and Components «+ Process Control Equipment 





This is In ; ; ' ; ’ COMPENSATOR HYDRAULIC BOMB BAY SPOILER NIKE LAUNCHER CYLINDER 
$ is Interstate’s vernier hydraulic actuating cylinder, cy ,ai(i7inG CYLINDER FOR MISSILE ACTUATING CYLINDER 


with its vernier drive sector gear, both created ———_— 
for the missile program. By responding to a sensing 

mechanism, the cylinder hydraulically actuates a control to 

offset “roll or yaw” in a missile. 

Built to withstand a minimum of 200,000 cycles of 

operation, this actuating cylinder is representative 

of Interstate’s top-quality precision work. The 

hydraulic actuating cylinder has application 

wherever you want to convert the t 

of an hydraulic actuator into r 


spt 





for tracking, «a computer and a display 
device, which comprises both plotting 
board and cathode ray tubes It 


hows the range safety ofhcer where the 


nissile is and where it would fall if 

the powc! cre to be cut at that p 

ticular instant This system will bc 
mpleted shortly and is waiting for 


1 building now. 


Joint Operators 
ition of the rang« 
World Airways and 
America has 
ibout three vears. 


The ci mbimnecd Opel 
by Pan American 
Radio Corp. of been in 


During 


I 
ftect onl 


that time said A. L. Conrad, man 
wer of RCA’s Missile Test Project, 
Very few rounds have been delayed 


iborted due to range 


because the 


operations 


his is good, time scak 


f the prog 
quipment from development straight 


uns forces us to take range 


into field operations without any time 
ror shakedown.” 


Relations between Pan American, 





RCA engineers begin work hort] 
fter a contractors test proposal arrive 
t the center, collaborating with the 
nissile project officers under Col. Sand 
nd the engineers in Col. Cooper 


instrumentation 
lo } 


udgects ind 


ganization, devcloping 


cquircment . nguri 


1, i dal 
lluating the 


plans for the tests and ¢ 


proposals from a technical view. RCA 
ionitors the tests and delivers the r 
duced data to the Air Force; the end 


product of RCA activiti 
1 final flight test data report 
When the operations of 


the range began, some test flights took 


combinc d 


weeks to get reported; in one extrem 
case the delay was 135 days. Average 
time to produce a final data report now 

between 10 and 12 days, according 


to Conrad. 


Improved Maintenance 


Maintenance of the in 
is under control, Conrad reported, even 


strumecntation 


though it is complicated by the com 
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tt lL} Tt VOTC draw- 
i I the original dcsig 
! n mind it there was little rel 
tion bet t t ids the pik 
q nent roo 1 the « t 
S T f , yr t t 
t of uit 
~ ’ i i ‘ aS LD 
t 1¢ a l th l 
th if id O 
hies, h ( " t » ft chic 
RCA tem 


Missile Test Program 


\ it vitl t - 

n l ) cn th« t 
vith a formal, thick document dclineat- 
ng the prog requirements | hiis 
bluc overed I< t Requirement Hand 

Ok se the contractor both as a 
§ nid te the nt ypabilit ind 
1 Outline fe test ICs 

In its pages are complete descrip- 
tions of the range, instrumentation, 


operations, data gathering ind reduc- 


RCA and USAF are formally clear. bined humidity and salt water corro tion, and everything clse he needs to 
Pan American is charged with adminis ion at the stations. Better supply sys- know to plan adequateh The back 
tration, support, maintenance ind tems and better programming have con of the handbook contains a sheaf of 
housekeeping of the range; RCA does _ tributed to maintenance improvement. blank forms in standardized layout 
the techniqual work of data gathering, RCA keeps several teams of mainte- which the contractor uses to cxplain 
reduction, photo processing, report nance imspectors roving the range, ind justify his test plan. 

vriting Both report to the center checking on station techniques for re- Sands, his project officer and _ test 
ommander through his Deputy Com- _ pair and overhaul. cnginecring group review the com- 
mander for Range, Col. Paul W. One difficulty was that RCA found pleted handbook, and as the test re- 







Cooper. no as-built drawings of the equipment 


quirements become firm, pass them to 















TANK VENT TAIL SNUBBER CYLINDER 
VALVE ASSEMBLY 


—_ 
— <e 


CYLINDER ASSEMBLY 
NOSE LOADING DOOR JAM LATCH 


SOLENOID OR MOTOR ACTUATED 
POPPET SHUT-OFF VALVE 


CYLINDER ASSEMBLY 
NOSE LOADING DOOR OPERATING 











America’s Inter-continental Ballistic Missile program is designed primarily to preserve peace 
—by warning any would-be aggressor that retaliation will be swift and terrible! But if the 







a ~ aggressor should strike, the ICBM will help assure victory! 
—, Research scientists and production engineers at Interstate Engineering are 

= proud to be making their contribution to ICBM through the vernier 

*» a hydraulic actuating cylinder pictured above, and through the 






development of other component parts. 

Interstate is capable of engineering and fabricating any 

, pneumatic or hydraulic type cylinder. Whether your needs 
\ be cylinders, valves, airframe components or precision 
, \ work of any kind, phone, write or wire for 
fe : complete brochure detailing our equipment and 
production background. 
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Dept. 50, 2250 E. Imperial Highway, 
} El Segundo, California 
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BOURNS now offers an 
expanded line of 


...7 stock models of 
sub-miniature potentiometers 
to serve many special needs — 
at no extra cost! 


First there’s the 120 Wirewound JRIMPOT, with features common to all 
other BOURNS TRIMPOTS. It's a 25-turn potentiometer, easily adjusted, 
and weighing only 0.1 oz. Rectangular in shape, it fits readily into mini- 
ature electronic circuits. You can mount it individually, or stack it compactly 
with standard screws. Mountings are interchangeable with those on all 
other TRIMPOTS. 


The self-locking shaft holds stable settings under extreme environmental 
conditions. All parts are corrosion resistant. Every unit is inspected 1009 
for guaranteed specifications. Resistances: 10 to 20,000 ohms, with resolu- 
tions as low as 0.2%. 


Now, to give designers greater latitude, BOURNS has developed and is 
manufacturing the following standard models—variations of the Model 120 


— Variable Resistor 
resolution is pro- For wi direct to th esist es—upt 
the carbon ele- ins , using solder. S0%00 ohms in a wire: 
mignon, ranging tcom | teehniques. Usable range a 

205000 ohms te 1 megohm. - 


120 TRIMPOT 130 7RIMPOT 132 TRIMR 
—Carbon —Solder Lug 


Infinite 


%. 


209 TWINPOT 
Dual Potentiometer 


Two outputs electrically 
independent, and con- 
trolied simultaneously by 








Write for literatwre on the BOURNS TRIMPOT line 


OURNS LABORATORIES 


General Offices: 6135 Magnolia Ave., Riverside, Calif. 
Plants: Riverside, California— Ames, lowa 
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the Deputies for Range and Support 

The Central's formal answer to the 
contractor's proposal is the Test Sup 
port Plan, a fat folder of detailed test 
operations 

With the formalities and scheduling 
completed, the contractor tests begin 
Preliminary data evaluation is don 
under Sands’ control, because in thi 
way, carly feedback of the data car 
be used to check the idequac\ of the 
test plan and indicate what might b 
idded or deleted from the operation 


6555th GM Squadron 


About 150 officers and enlisted ai 
men make up the 6555th Guided Mi 
sile Squadron, a combination of a trait 
ing and support operation 

Under Capt. R. W. Cullen, th 
Squadron reports to Col. Sands as a part 
of the Center’s test operations 

Primary function of the squad: 

research and development testing 
however, it will train initial cadres for 
USAF missile squadrons. It does not 
form “package” missile outfits com 
parable to the Army system 

Major contributions to missile pi 
ects have been made by this squadron 
lor one missile now operational with 
USAF, the 6555th modified in one 
way or another all the ground handling 
equipment, half the checkout equip 
ment, and the test program For 
example, all vacuum tubes were 1 
moved from the field checkout gear 
to climinate the uncertainties of their 
operation 

Before a USAF missile is released 
for production, the 6555th has run 
through the complete field sequencc 
with the bird and its equipment from 
receipt of the disassembled unit t 
i hring 

After the missile gets into field usc 
the squadron still may be active when 
ficld troubles develop. Missile improve 
ments by the contractor, cither on hi 
own or spurred by Unsatisfactory Reé 
ports from the field, mean a further 
firing program. This is generally as 
signed to the 6555th 

Shakedown of the contractor man 
uals for missile erection and mainte 
nance is another important function 

Lt. Col. Gust Askounis’ 6550th 
Operational Squadron chases missiles 
operates an airline, carries the mail, 
simulates missiles, monitors radiation 
interference, keeps an eye on the range 
for safety, and drives drones. 

Askounis and his pilots fly jets, trans 
ports, cargo planes, helicopters, am 
phibians and old bombers, a total of 
ibout 50 airplanes of around a dozen 
different types. 

A typical month finds the squadron’s 
C-54s ferrying a half-million pounds of 
special cargo downrange, and flying 
about three-quarters of a million passen 
ger-miles. 
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To serve America... 


Topp-HRB has over 160 scientists & engineers 
(including 30 PhD’s, 60 MS's, 73 BS’s) 


eee aye 
44 pen aaaia? 


TOPP INDUSTRIES AND HALLER, 
RAYMOND & BROWN HAVE JOINED FORCES 


To pro eegiow-x eliability production and 


ven ae rch and development from 


aaa 


TOPP INDUSTRIES, INC. 
5221 West 102nd Street, Los Angeles 45, California 


HALLER, RAYMOND & uot: INC. 
State College, Pen es 
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Auxiliary power units... 


designed by Kidde... 


Walter Kidde & Company, Inc., 818 Main St., Belleville 9, N. J. 


Walter Kidde & Company of Canada Ltd., Montreal—Toronto 








built by Kidde! 


FOR TEN YEARS, Kidde has been engaged in monofuel auxiliary 
power unit research programs which have resulted in the develop- 
ment of light weight, reliable and self-contained auxiliary power 
supplies for guided missiles and piloted supersonic aircraft. 

Today, production models are being manufactured while more 
advanced models are in various testing or design stages. These very 
high speed turbine driven units can supply closely regulated power 
for electric, hydraulic and other systems. They are relatively free 
from the effects of changes in attitude and ambient conditions and 
can be made environment free. This permits airframe builders wide 
latitude in systems design. 

Long-time specialists in the development and manufacture of 
pneumatic systems and components for aircraft, Kidde has a large 
and experienced staff of graduate engineers exclusively engaged in 
auxiliary and emergency power supply projects. 

Tell us of your auxiliary power requirements. Kidde is prepared 
to design and manufacture equipment which will meet your 


Kidde 


specifications 
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Downrange Life Is 


Work and Hobbies 


Grand Bahama Island, BWI-—A 
dozen scientific outposts on as many 
islands mark the downrange stations of 
the Air Force Missile ‘lest Center 

On them work an order of scientific 
hermits, employes of Pan American 
World Airways and the Radio Corpora 
tion of America, joint operators of the 


rang< 
These technicians man and main 


tain the complex optical and radai 
tracking systems, cameras and_tck 
metry ground stations that gather and 
record the myriad test points during 


1 missile flight 
This island is a typical station. You 
land on an airstrip hacked out of coral 


rock by the Aviation Engineers and 
drive a few hundred vards to the bas« 
\ handful of low white buildings 


preads around a parched plot with a 


flagstaff at whose head fly the American 
ind British flags 

Inside the buildings, the life of a 
post-shoot day drones quicth Tech 


nicians, up until early morning with a 
sick missile, sit through the coftee break 
on the shaded porch of the mess hall 
the firing and unwinding the 
tension of last night 


reliving 


The Quick Tow 


\ tour of the base takes five minutes 
longer if you stop to look at the hous 
ing and talk with the men who ar 
vake at this hour. The dormitories 


ire laid out with a long corridor-porch 
] Double rooms lead off 


Wong side 
1 bath between cach 


the corridor, with 


g on 
pal of rooms 

In one the twisted wiring 
ind pvramided boxes of a hi-fi system 


rOooTmn are 


An casel with an unfinished oil deco 
rates one corner of the next room; air 
plane and other models brighten a 
third 


Work and sleep and eat, hobbies and 


thletics: that about sums up the life at 


one of these downrange stations. But 
that’s a dull summation. The work can 
be as exciting as it is necessarv to the 


uccess of half a dozen missile programs 
Sleep is sleep, anywhere, and food 
Coffee is on tap 24 


is unusually good 


hours a day: box lunches—with the 
thickest sandwiches yet seen—go out 
to the tracking sites after hours. Pan 


American's commissarv runs the mess 
hall and produces 650 meals each day 
from an efficient kitchen. 


island Hobbies 


1 skin-divers’ club, and a 
fiving club—which at one time had five 
planes on a homemade strip—tools of 
the base carpentry and machine shops. 
Fishing is typical of the Bahama Banks 


There is 
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Mount 
base relay 
interlock assembly built by 


inte- 


ALL-ANGL 


aral with 


Diaphlex Division of Cook 
Electric Company for F 86 
and F 100 


The attitude gyro of North American Aviation’s 

F-100 Super Sabre must give reliable indication 

through every flight attitude — or the pilot won't 
know which way is up. 

That’s why ALL-ANGL Barry Mounts are chosen to 
protect the delicate sensing relays in the interlock assembly 
for this vital instrument. Close-tolerance operation in all 
attitudes demands the certain isolation of vibration — 
assured by ALL-ANGL Barry Mounts. 

Two added advantages result: 


1. Size of the unit is cut 40% by 2.Short leads replace long ca- 
integrating ALL-ANGL mounts, bles because the Barry Mounts 
upside down, in the base plate. _ float the assembly within its case. 





F.100 Super Sobre 
photo courtesy of North 
Americon Aviation, Inc. 


When your problem is protection through all flight attitudes, your 
answer is ALL-ANGL Barry Mounts. Write for Data Sheet +5601 
giving detailed information. For recommendations on specific problems, 
call your nearest Barry Sales Representative. 





Barry's Western Division, in Burbank, California, will offer engineering 
facilities, prototype service, and short-run production of “specials”. 











BARRY 





BARRY ‘B) MOUNT 


SALES REPRESENTATIVES 
IN ALL PRINCIPAL CITIES 


omen, Bm aek 


INCORPORATE DO 





715 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 


119 











WHY MAKE A GOLD PLATED GYRO? 





Not only is ordinary tin plating or tin fusing 
rob bb) Con b 0M CoMM-to) Co =) mE ol LM LG clo (Mol -1-) 0M (ol bt ele ME Le) 
grow extremely fine whiskers as long as 
w/e) Mote beled Reeth 2-s eM beMeie) olsae) illo Meiseeles-)e) ela) 


West olor 4etcel-Mlota- Me) oh lo) tt- ME (oor elt lore! MB ello a 
bole f-Wm ore} i-soheleyesl-ti-sa-Mmetele Mel del =) meol-}iteleit-Meletat-; 
That is why al] Whittaker gyros are encased 
be We fo) (ol o)loit-re Mele t-t-1- 


| fo} ao) 00 aie (ol -1- Me fo) (o MB o)lottbele MB rslot <- Mm eel -MmB lo) bel 
easier to solder—but it provides a protective 
finish for the entire instrument. Service costs 
are reduced because the gyro is cleaner and 
| et) 4(-) a 0) de) (-toi t-te Me (eet bel) Mee) ecer ste) el 


The cost? Actually, Whittaker’s gold plating 
does not increase the price 


° 
This important plus...as well as 100% inspec- DIVISION OF | TELECOMPUTING 
tion tests on all production... has resulted in 


VAN NU I “i si- i} 7-5511 
a customer rejection rate of consistently Jess wees: epee. ead 


than 2% for all Whittaker gyros 


We will be happy to apply this devotion to 
quality to any gyro problems you may have 
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cn \ rite th 
ts of them. Ther 
ight \ 


1 thi tin men 
ompa indu 


how Lhe 


IL here 
liqu r 4s 
like thi 
( turned 
cason. So men sta\ 
might be a tough da 
tipulated work week: 
x ready for duty at 
rk for RCA, the 
minimum assignment of onc 
car downrang: If they ire) =6~Pan 


American cmplov the assignment is 


wnmunity 


is soon Tr 


; } 


If tl 


Tin 


msidered perman nt 
Managing the Base 
Manager of the base i 
of Pan American 
include housing, fe 
Ing il] 


ba heading 


Russcll Reed 
His responsibilitics 
ding and support 
personnel, administering — the 
up the data gathering 


Auxiliary 
Power Scroll 
and 


Nozzle Assembly 


Typical of McGregor's skill in sheet 
metal fabrication and machining is 
this Auxiliary Power Scroll and 
Nozzle Assembly manufactured for 
one of the nation's leading Military 
aircraft. 

For over a decade, McGregor has 
been one of the leaders in the design, 
development and manufacture of vital 
sheet metal components for the air- 
craft industry. 


techni dl 

Pan ‘Amer 

here, he flew 

veckends 

that up 
commander 1s Capt 

who former] Wa as 


land on 
cently he gar 

Base 
Miller 
with 
Patni k 


whrang station, he has no 


‘ ard 


i 7 ry t 
Like his uinterpart 


I 
logistics to provide 


Rang rct 


ing a firing is his « 


bility 
emcrgencics Of uation, 


the us nd car¢ 


illnes eva 
nres; monitoring 
the Au 
ind as the officia 
| nited States Gov ( 
visits 


lForce-owned instrum 
] 
rmment m 
colon liaison with th 
Commissionc! 

Permanent population of th 
iS ibout 2 vith tral nt 
sionally bringing the total to 250 

There are two women r the 
of technicians \\ 
to a vel ft 
rang ites, and then on 

\ll natives are of lint 
West 


Wi1VCS 


COTTIC onl 


rcason 


men. But down at the 


l nd 


there is a resort where occasional planc 


hool teachers and secrctaric 


itions Lhe 


loads of 
land tor va 
off-limit 


ABOVE: Completed Power Scroll. 
LEFT 


cate fabrication details. 


Cross-Section showing intri- 


Our experience has included suct 
intricate parts as recovery 
nozzles, duct assemblies, 
components, heat exchangers, etc 
all manufactured to AMS 
specifications. 

All ‘our 
certified and we have the latest zyglo 
equipment for the inspection of non 
magnetic alloy parts. Strict quality 
control\is maintained during the entire 
manufacturing process. 

We will be pleased to work witt 
you on your fabricated sheet meta! 
and machined parts requirements. 


power 
rocket 


strict 


welders are government 


Write today for our illustrated facilities catalog 


McGREGOR MANUFACTURING corp. 


2975 EAST MAPLE ROAD + 
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BIRMINGHAM, MICHIGAN 


| pilot 
the 6550th Support Squadron at 

every 
troops 
to command, no planes to operate, no 
] dur- 
werriding responsi- 


His other tasks include meeting 





ntation, 
repre scntative of the 
British 
Crown 


base, 


to the 


resort is not 


DAMAGE 
PROBLEMS 


in transport 
or storage 


SOLVED! 


By Honold -— engineered and 
fabricated reusable aluminum 
alloy shipping containers. 


Shock, vibration, dust, humidity 
and temperature are engineering 
and design challenges successfully 
met by Ludwig Honold light 
weight aluminum alloy containers. 


Now being used extensively for 
missiles, jet engines, transmissions, 
helicopter blades and delicate 
instruments in the aircraft and 
electronic industries. 


60,000 square feet of complete 
facilities for aircraft sheet metal 
fabrication, engineering, testing 
and quality control 


LUDWIG HONOLD 
Wha. Company 


CHESTER PIKE 
FOLCROFT, PA. 


Phone: LUdilow 3-6800 





COLLINS RECEIVER / TRANSMITTER 


4 


ee, a 


Superior accuracy and reliability characterize the 
rugged ARN-21 (XN-10) developed by Collins for 
the Navy Bureau of Aeronautics. The accuracy of this 
TACAN unit is above that of test equipment normally 


“usedfor military electronics. Precise information is 


assured by greatly advanced»bearing and distance 
circuits. Pressurived for very high altitude, the,” 
Receiver /Transmitter features improved gooling 
and modular construction for ease of maygéenance 
and packaging flexibility. Colling ARM-22 
TACAN test set, also developed for the 

Navy, is of the high order_of ageuraey 

the TACAN equipment demands. 


ADE 


- 


COLLINS RADIO COMPANY, 315 2ND AVE. S.E., CEDAR RAPIDE: “e z ¢ 20 
2700 W. OLIVE AVENUE, BURBANK © 1200 16TH ST. N.W., 5 -« MIAMI 46 : 


COLLINS RADIO COMPANY OF CANADA, LTD., 1! BERMONDSEY ROAD, TORONTO ON ‘A . 4 ADA 


oF 
COLLINS RADIO COMPANY OF ENGLAND, LTD., 242 LONDON ROAD, STAINES. MIOQUBBE ¥y 
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Holloman Evaluates Missile Systems 


By Irving Stone 


Holloman AFB, N. M.—A battery 
of new test facilities aimed at mect- 
ing exacting development require- 
ments of missiles scheduled for the 
Air Force arsenal is being acquired by 
ARDC’s Holloman Air Development 
Center. 

These new facilities will give Hollo- 
man a key role in missile develop- 
ment: 

@A closed-shop in-flight performanc« 
analvsis svstem which will automaticalh 
compute and send immediate corrective 
to operational signals from 

ile so flight mav contmue under 

\ t conditions. This precise test 
control will cut down the number of 
proving flights required for a missile 
@ A 35,000-ft. captive-missile test track 
on which missiles and missile compo 

nts can be sled-carried to discover and 

inate “bugs” before actual firings 
rowing complexity and high cost 
iles will demand increasing 
on this type of pre-proving facility 
both monev and time 
e Captive-missile test stands which will 
mmodate the largest missiles bemg 
built todav. Operation in these stati 
stands will reveal svstem defects in 
ively inexpensive procedure which 
does not expend the missilc 
eA solar furnace to create verv high 
temperature conditions for realisti 
stud with basic materials ind other 
factors related to missiles 
Other facilities are under stud) 


How HADC Helps Industry 


Despite the projected growth and the 
iccumulation of knowledge which will 
iccompany it, Holloman will not be 
come an independent developer of mis 
i] The center will continue to rely 
on industry for design and fabrication 
of the missile, using its facilities only to 
test and evaluate. Holloman’s managc 
ment talent will be directed at assisting 
the contractor in the interpretation of 
military requirements and _ projecting 
requirements of future we ipon svstems 

Some 26 major contractors now are 
testing here They include Bell, Lock 
iced, Douglas, Rvan, McDonnell, Con 
vair, Hughes, Radioplane, Goodvear, 
Martin and Acrojct 

HADC’s Directorate of Research and 
Development was established onlv last 
Mav. It is headed bv Lt. Col. John 
Heman Its function is to sponsor 
research and development in missile 

tems. It also lends scientific support 
to contractors whose missiles are being 
tested at Holloman 

Big item in the directorate’s projected 
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HOLLOMAN AIR 


DEVELOPMENT Bes. 
CENTER ALAMOGORDO 








NEW MEXICO 
a 


EL PASO 


CAPTIVE OQ-19 TARGET DRONE ON 3,600-FT. TRACK 








COMMANDER 


Brig. Gen.L.1 Dovis 








DEPUTY COMMANDER 


Col.H.S. Judy 





CHIEF OF STAFF 


AIDE DE CAMP 


Capt.J.D. Duval Jr 





anens 


OPERATIONS RESEARCH OFFICE 


Lt. Col.Mony 





Col.O.R. Honey 








OCS/OPERATIONS 
Col.O.R.Haney 


DOCS/MATERIEL 
Col. G.P. Mortinez Jr 


HOLLOMAN AIR DEVELOPMENT . 


DCS/PERSONNEL 
Lt.Col UW.Hess 








SURGEON 
Lt.Col.H.P Bourke 














STAFF JUDGE ADVOCATE 
Lt.Col.H.J.Shaprin 


INSPECTOR GENERAL 
Lt.Col WF Haizlip 








INFORMATION SERVICES 
Lt.Col.0.B.Caudill 





ADJUTANT 
Capt.A R Garner 


PROCUREMENT 
Maj.C.Lobarr 














DIRECTORATE OF 
AIRCRAFT MISSILE TEST 
Col.L .Baker 


6 








580th AIR BASE GROUP 
COMMANDER 
Col. T.C Kelly 








MISSILE COUNTER 
MEASURES DIV. 
Capt. R.B Kleinman 


HQ SQ SECTION, 








Maj. C.F Bohleber 


AIR BASE GROUP 


SERVICES OFFICER 
Maj R.T Boose 


DIRECTORATE OF 
RESEARCH & DEVELOPMENT 
Lt.Col. JG Hemons 





DEVELOPMENT DIV 
Dr EA Steinhoff 








OPERATIONAL SUPPORT 
DIV. 
Capt. W Barneybock 


GROUND SAFETY OFF 


Mr.E | Shain 


FLYING SAFETY OFFICER 


Capt. C V Barnett 


ICER 








OPERATIONS & PLANS 
OFFICE 
Maj. A.W Kinny dr, 


COMMUNICATIONS OFFI 
1/Lt.D.Dearing 


CER INSTALLATIONS OFFICER 
Ma} G 


GH Scott 











AIR DEFENSE MISSILE 


FLIGHT TEST Div 
Maj.B.H Moranv 


e Lt.Col.O WBaron 








680 th AIR FORCE BAND 


asie J 
c/uLid 


AVana 





PLANS OFFICE 
Mr W.K Gengelbdoch 





a 


Mr.W.K Gengelbach 





RESEARCH DIV 


Dr PF 


von Hande 











EVALUATION OFFICE 6580 th AIR POLICE SQ 


1/Lt. JM. Bowen Jr 





Maj.R.B Savage 





6580th TRANSPORTATION 
$Q 
Lt E A Prince 











DRONE SYSTEMS DIV 


opt EJ OD Arcy 


Maj.E C. Buchanan 


6580th FIELD MAINT. SQ 


6580 th SUPPLY SQ 


pt FG Bingham Jr 








Is 


IMULATION & COMPUTATION 
Div 


MrMCGreen 








ol J PS? 











BOMBARDMENT MISSILES 
DIV 
Capt. F.W Kniss 





Lt Col.H P Bourke 





ADMINISTRATION & 
LOGISTICS OFFICE 
Maj J.W Dudley 








@pp 











CENTER 
, So 





DCS/COMPTROLLER 
Lt.Col UE Chandler 











~HAPLAIN 
Moj MW Gress 











HO SO SEC 
LtRK Roce 











DIRECTORATE OF 
BALLISTIC MISSILE TEST 
Lt Col CL. Butler Jr 








LE TEST STAND Div 
Col LW Tribbett 








HIGH ALTITUDE TEST O 


Cap’ MM Hopkins 











MISSILE TEST TRACK Div 


Moa).G.J Bonahoom 








ADMINISTRATION OFFICE 


Capt E WEdmunds 











) PROJECT OFFICE 


J A Fiebelkorn 








SILITIES ENGINEERING 
OFFICE 
Mr.GW Talley 








PROGRAMS OFFICE 


a 


Capt. GJ. Kliecker 
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Brig. Gen. Leighton Ira Davis, Com 
mander, Holloman Air Development 
Center . ARDC’s first armament di- 
rector . ARDC Ha. posts from 1951 
until he took command of HADC in 
September 1954 .. . graduate of U. S 
Military Academy, 1931 . Director of 
Army Air Force Ground School there in 
1942 holds institute of Aeronavu- 
tical Sciences’ Thurman H. Bane Award 
for work in developing jei fighter fire 
control equipment held engineer 
ing, bombing, armament and research 
posts at Wright Field and commanded 
Office of Air Research there in 1949 

. . became Deputy Commandant and 
later Commandant of the Air Force 
Institute of Technology . . holds 
Legion of Merit with Ook Leaf Cluster. 





plans is the improven 
flight testing techniqu 
usc of a novel “real-tu 
performance anal 
to be in operation in | 
tion will cost approxim 
The svstem will 
of flight test required 
cnginccring mformation 
tension of missile flight 
uncertainty without 


th« \¢ 


ConA 
Davis. t 
ganizationa | 
test 
e Directorate of Research and Develop- 
ment. 
e@ Directorate of Ballistic Missile Test 
@ Directorate of Aircraft Missile ‘Test. 


‘Man in the Missile’ 


Rocket Test Vehicles 








pee Se IGS 
ry Chemical milling—the controlled 
removal of metal by chemistry — 
has broadened the horizons for 
airframe and missile designers. 
Complex contoured shapes, cones, 
ZON spheres, sharp corners—designs 
difficult or impossible to handle by 
conventional machinery methods— 
are simple assignments for USCM. 
By masking the part to be treated, 
then immersing it in an etching bath 
for a precision-timed period, the de- 
sired pattern is attained. 

United States Chemical Milling 
Corporation, national leader in this 
new field, in less than two years has 
numbered among its customers vir- 
tually every major airframe manu- 

facturer in the United States. 
If you would like more informa- 


tion concerning the application of 
NEW USCM PLANT chemical milling to your design and 


EXPANDS CHEMICAL MILLING CAPACITY production problems, consult with 
the USCM engineering department. 


Here is USCM’s spacious new plant just completed at Manhat- Or write today for our Technical 
tan Beach, California — a 36,000-square-foot building, fully Brochure. 

equipped, plus a battery of chemical milling tanks, on a 7'2-acre 

site affording ample room for expansion. This new $500,000 

plant now enables USCM to handle an increased volume of 

chemical milling work on a subcontract basis. 


A newly etched airframe part emerges from 
the world’s largest chemical milling tank, 
where it has been subjected to precision 
weight-reduction through chemical milling. 
USCM has milled parts up to 33 feet in 
length, and these new etching baths can 
accommodate items as much as 50 feet in 
length and 12 feet in width. 


UNITED STATES CHEMICAL MILLING CORPORATION 


1700 Rosecrans Avenue, Manhattan Beach 1, California 
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HOLLOMAN PERSONNEL attach Falcon air 


length to give results that are desired 

Some of the directorate’s work is con 
cerned with Air Force feasibility studies 
for future missiles. If also supplics con 
sulting services to the Air Force for 
icntihc programs 

Ihe directorate now has a staff of 
ibout 60 That 
expected to be more than double within 
the next two years. The staff now in- 
cludes many former German scientists 
who were associated with the V-2 pro- 
World War IIL. FPifteen 
have PhDs. 
unique geographical 
facilitics it will 


will sce increased work 


idvanced s¢ 


scientists. number is 


gram during 
taff members 
Because of its 
location and the new 


IHADC 


ope! itc, 


/ 


/ 
RETURN SIGNAL 
~/ FOR TEST CONTROL 
j 











= SIMULATION 


=m) 


to-air guided missile to its launch aircraft. 


on ballistic missiles coming into the 
Air Force inventory. Most of this work 
will fall under the jurisdiction of the 
Directorate of Ballistic Missile Test, 
headed by Col. ¢ | Butler 
One of the directorate’s ke 


35.000 rt 


installa- 
tions will be the captive-mis 
sile test track, scheduled for completion 
n September 1957. It will be an exten 
sion of Holloman’s 3,500-ft. track and 
will be located on terrain which will 
illow it to be extended to over 100,000 
ft. if longet! stretches become necessar 
The track will be a test tool on which 
hock and accelerations experienced in 


ind velocities attained 


ited bv sled 


ctual launchings 
in free flight can be dupli 


TRACKING === 
INSTRUMENTATION 


LIGHT TasLey 
+ 


*UNIVAC SCIENTIFIC DIGITAL 
|} COMPUTER No.2 ANALYSIS) 


eo 


MISSILE PERFORMANCE ANALYSIS SYSTEM 
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UNIVAC SCIENTIFIC DIGITAL 
COMPUTER No.! DATA REDUCTION ~ 














for complete 
testing of 
aircraft components 


Aetco has the personnel and the 
facilities to perform tests on all 
types of aircraft components... 
for your information . .. or for 
official qualification. 
Write for booklet: 

“How Aetco can help you” 


AIRCRAFT EQUIPMENT 


TESTING COMPANY 
1806-12 FLEET STREET 
BALTIMORE 31, MD. 


America’s First Independent 
Aircraft Testing Laboratory 
Hydraulic, pneumatic, electric (40 
cycle, AC-DC) and mechanical 
IN FLIGHT TESTING! 


ll, \ MH | H 


i i ml 
Ly 





speeds security... 
with the help 
of Burroughs 


computation 


Burroughs 


The Foremost Name 
in Computation 








Briefly, SAGE does this: employs radar and electronic 
digital computers to detect and identify approaching 
enemy aircraft; determines appropriate defensive measures 
such as antiaircraft weapons, missiles, or intercepting planes; 
guides missiles and interceptors to the target and then 
returns planes to their home base. 


Burroughs has the SAGE job of helping to speed the 
correlation and translation of warning data through auto- 
matic computation. This entails research, development, 
prototype design and engineering, production, installation, 
training and field maintenance. 


Here is just one of many significant Burroughs contributions 
to defense in the areas of instrumentation, control systems, 
communications, electronic computers, data processing. And 
on the basis of our proved skills, facilities and experience, 
we welcome further inquiries regarding defense contracts. 
Call, write or wire Burroughs Corporation, Detroit 32, Mich. 


INTEGRATED BURROUGHS CORPORATION DEFENSE FACILITIES INCLUDE 
Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Research Center, Paoli, Pennsylvania 
ElectroData Division, Pasadena, California 
Control Instrument Company, Brooklyn, N. Y. 

Electronic Instruments Division, Philadelphia, Pennsylvania 
Electronic Tube Division, Plainfield, N. J. 

The Todd Company, Inc., Rochester, N. Y. 


Looking to future expansion, Burroughs invites inquiries from qualified engineers. 
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runs, climinating the costly and time- 


consuming firing of individual missiles. M 0 p F ~ N p 7 S G N 


Che 35,000-ft. stretch will permit longer 


periods of data recording at speeds con- 
iderably higher than those attainable p 0) F S M A K F 


on shorter tracks. 


Speeds Up to Mach 4 
Initially it is expected that speeds be- if A BIG 
tween Mach 3 and 4 will be attained, 
ind accelerations up to 50Gs. Studies 
of effects of decelerations in excess of }] F, ENC 
200Gs are planned 
Components of ballistic and other & 
types of mi siles, including guidance 
tems, fuc] pumps and tanks, will be 
led-mounted to determine how the 
resist the forces imposed by simulated 
launching and flight 
lor simulating acrodvnamic heating, 
the skin and structure can be preheated 
before the sled is launched to see if the 
issembly holds together during the sled 
run 
The track sled will be able to accom- 
modate complete small missiles. Con- 


ceivably it would be possible to mount ia FOR MODERN 


1 large missile, too, but this is not in- 


cluded in the immediate planning DESIGN IN TRIMMERS 
Captive Firi 
Thitaly the track ve wed SPECIFY THE 


\ ill not be 





for firing sled-mounted missiles but cap 
tive firings are planned for the future 


lo nin nicking cf f 
track joints on sled instrumentation 


track lengths will be welded and grow 


mooth te make 10,000-ft s Ti ; 
joined bv bolting I'rack gage will | 
7 ft. and weight of rails will be 171 1 
per vard The sled will be topped bi 
} , , ) 


I braking . 


Static Test Stands ry applicatior ted the most ted features of a t er potentio- 
test stands --esuagh ange scenester 3 Lp he ; ; 
lloman to tes 
missile held 
will be ope 

launched for fre« Mig 
t results 1] 


] } 


missile hek 
ment if 
ting 
cquipment o1 
cked IN such 
yuld b< 
tem operati 
vstem and other « 
nts operated under 
| ind 


the great cost and « 
lexitv of large ballistic missiles such 
the ICBM and IRBM, repetitive 
proving in the static stand will bring 
tremendous economies and save valuabl 
time before the missile type is approved 
for flight status 543 Main Street, Acton, Mass. COlonial 3-7711 
\ powerful new tool which probabh West Coast Mail Address Box 3941, No. Hollywood, Calif. POplar 5-8620 


} 


will be used bv the Ballistic Missile Test 


ecificat for the RFT Metlfilm Potentiometer available on 
“See us at Booth 226-228 Instruments Ave., at 1.R.E.” 
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from 


PILOT PLANT 


to 


POWER PLANT 


SOLID- AND LIQUID- 
PROPELLANT ROCKET 


POWERPLANTS FOR MISSILE QUALITY CONTROL FOR ROCKET ENGINE RELIABILITY 

AND AIRCRAFT APPLICATIONS ' P _ : : 

@ AEROBRAKE THRUST Today, as never before, rocket power is a dominant military requirement. Aerojet- 

REVERSER (SNECMA) General propulsion devices are used from Pole to Equator. They must operate with the 
@ AUXILIARY POWER UNITS flick of a switch at any altitude, any attitude, over extreme temperature ranges. 

mm GENERATORS But the price of optimum reliability is maximum vigilance. At Aerojet, this means 
S aan —_ the uncompromising control of every characteristic of every engine, every component 
@ ORDNANCE ROCKETS in research, development and production. 

@ EXPLOSIVE ORDNANCE There are no short cuts to certainty. Aerojet uses all the techniques of modern 

AND WARHEADS quality programs — new-design control, acceptance sampling plans, statistical analysis, 
° ooo PROPULSION quality auditing. In actual test-firings of complete rocket systems, Aerojet has spent 
@ ARCHITECT-ENGINEER over six million man-hours since 1942. . 

SERVICES FOR TEST The results are unique in the rocket propulsion field: Aerojet products in field use 

FACILITIES have an overall measured reliability of 99.6% 


AEROJET-GENERAL NEEDS: Chemical Engineers * Chemists + Electronic Engineers + Mechanical Engineers + Physicists end Aeronautical Engineers 


tye Gacga CORPORATION 


A Subsidiary of 
The General Tire & Rubber Company 


AZUSA, CALIFORNIA 


SACRAMENTO, CALIFORNIA 





MORE POWER FOR ALR POWER 


130 











® HOLLOMAN 


Directorate in tackling high tempera 
ture problems associated with future 
ballistic missile flight is a huge solar 


furnace generating temperatures in the 
range of 6,000-8,000 degrees F. 

Reported to be the largest of its twpe 
vet planned, the solar furnace probably 
will be a joint Air Force—Army-Nav\ 
project, managed by HADC. 

Among other things, the furnace will 
be used for this vital research 
¢ Investigating behavior of potential 
missile materials subjected to extremelh 
high temperatures. Exposure to heat 
will be controlled to prevent immediate 
vaporization of materials 
@ Studving missile structures under high 
rates of heat transfer. 
© Duplicating thermal effects of nuclear 
weapons, as far as 1s possible. 

\ good solar furnace site has been lo 
cated in mountains about 9,000 ft. high 

me six miles north of Cloudcroft, 
which is near HADC ‘ 

I'he heliostat, a flat mirror measuring 
ibout 40 by 100 ft.. will revolve 
follow the to reflect its 
parabolic mirror about 150 ft. in diam 


and 
sun ravs to a 
eter. The parabolic mirror will concen 
trate the ravs onto a relatively small area 


to generate the intense heat. 


Research by Balloon 


Another the 
work is maintaining facilities for launch- 
ing large high altitude balloons for use 
in upper air research done by Wright 


directorate’s 


phasc ot 


Air Development Center, Air Force 
Cambridgc Research Center, and 
HADC’s Acro Medical Field Labora 
tory. 

Already the activity has launched 


more than 400 balloons ranging up to 


172 ft. in diameter. The 172-ft. balloon 
will carry a 350-Ib. pavload to 117,000 
ft.. or a 2,000-Ib pavload to 90.000 ft 


Next November, it is planned to 
launch a 128-ft.-diameter balloon which 
man to 90,000 ft. 
he will bail out and fall free to 60,000 
ft. before his parachute is 
Chis will be done in support of human 
factors conducted by 


WADC 


will carry a 
opened 


studies being 


Guided Missiles Testing 


Development testing of guided mis 


I] ADC . Directo 


siles is carried out by 


rate of Aircraft Missile Test, headed 
bv Col. L. Baker. Most of these mis 
siles are tvpes carried by aircraft, al 


though other tvpes also are tested 


Related activities which the directo 
rate conducts include missile counter- 
measure studies, recovery svstem 


development, propulsion services and 
photographic services. 

e Missile countermeasure activity eval 
uates the missile’s vulnerability to 
countermeasure techniques and reports 
on jamming susceptibility to the Wea 
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“Keep Ahead!” 


to designate. One word suffices: 
“Quality !” 


ago, voiced the need succinctly: 


“I would be the last to that 
one (quality or quantity) is more im- 
portant than the other. You have to 
have both. The Air Force is based on 
quality times quantity.” 

In the late 1940's, General Putt and 
a group of far-sighted officers realized 
that research and development were 
being submerged within the Air Mate- 
riel Command because of AMC’s great 
size, the ever-present demand for an 
Air Force in-being and scattered 
responsibility for basic scientific and 
technical achievement. 

They advocated reorganization under 
which equal consideration would be 
given both quality and quantity aspects, 
a separation of research and develop 
ment from procurement —to the end 
that technological supremacy over any 
potential enemy could be achieved and 
maintained 

A confluence of thinking, in- 
cluding support by the Scientific 
Advisory Board, won the historic 
struggle for research and develop- 
ment independence, and ARDC was 
formally established as a separate 
major command on January 23, 


argue 


1950. 

The results of this decision have 
been remarkable — brilliant is a more 
accurate word —and while many of 


them remain secret, the long list of 
announced achievements under the 
Command's carefully-considered pro- 
gram cover the gamut of aircraft, 
missiles, equipment, electronics, basic 
research, atomic energy, aerodynamics, 
aircraft design, materials, propulsion, 
human engineering, aviation medicine, 
geophysics, ordnance and armament 
and a variety of miscellaneous pro- 


grams directly related to quality and 
the goal: “Keep Ahead!” 

And in these achievements hundreds 
of non-Air Force agencies have played 
—and continue to play—a predomi- 
nant role: Airframe and engine manu- 





Valve Talk 


FOR WM. R. WHITTAKER CO., LTD. 
BY MARVIN MILES 






The Air Research and Development Command undoubtedly 
has a formal motto, but its mission could be told in two words: 


I use the exclaimer deliberately, for ARDC’s goal cannot be 
stated in a matter-of-fact manner. The driving urgency of its 
mission must be emphasized as strongly as possible. 

Nor is the vast field of the Command's responsibility difficult 


For too many years quality was subservient to quantity, with 
an improper balance between research and development on one 
hand and production on the other. 

Lt. Gen. Donald L. Putt, Deputy Chief of Staff for Develop- 
ment, former ARDC commander, and one of the foremost pro- 
ponents of special emphasis on research and development years 








facturers, equipment concerns, 
independent research groups, industrial 
companies of many types, plus non 
profit organizations, universities, etc., 
and numerous government agencies 
such as Naval and Army Ordnance and 
the Civil Aeronautics Administration 


The vast bulk of USAF research 
and development funds is used to 
sponsor research and development 
programs within these agencies 
under the three primary missions of 
ARDC: The quest for new basic 
knowledge through ‘analysis, obser- 
vation and experimentation; the 
development of new and improved 
devices, processes and techniques to 
provide maximum effectiveness at 
minimum cost; and maintenance of 
qualitative superiority of materiel 
for the successful accomplishment 
of assigned missions. 








From his headquarters in Baltimore, 
Lt. Gen. Thomas S. Power directs these 
myriad operations through ten major 
centers, and each center has authority 
to procure research falling within its 
field of interest. 

Thus the ever-searching Air Research 
and Development Command, in far 
flung coordination with industry and 
other outside agencies, assures superior 
new equipment for the Air Force of 
tomorrow. 

Its programs encourage industrial 
achievements and scientific inquiries 
that over the years will not only help 
keep American air power in world 
leadership, but contribute to the wel 
fare of every American 


As a small but zealous shareholder 
in aviation progress and this nation’s 
future, the Wm. R. Whittaker Co., 
Lid. pays tribute to the Command 
for its outstanding achievements and 
for its superb blending of science 
and technology in continuing explo- 
ration of new aerial frontiers. 














The Stay Is No Limi 


Fe, 


Opportunities for 
scientists and engineers 
in rocket development at 
Phillips Petroleum Company 





Exceptional opportunities and challenging posi- 
tions are open to men of proved experience and 
ability . . . in the rapidly expanding rocket field at 
one of the nation’s most modern rocket facilities. 
The Rocket Fuels Division of Phillips Petroleum 
Company is Contractor-Operator of Air Force 
Plant No. 66, a multi-million dollar plant located 
in Central Texas. Projects underway include 
applied research, development, test, and manufac- 
ture of solid propellant rockets. Phillips Petroleum 
Company is a progressive, diversified company 
with assets of more than one billion dollars 


Your resumé will receive our prompt, confidential 
attention. Interviews will be arranged for qualified 
applicants. 


Rocka Fuels Diitision 
PHILLIPS PETROLEUM COMPANY 


McGregor, Texas 
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pon System Project Office at WADC. 
@ Recovery system activity develops 
techniqu« s and equipment for recover 

irborne recording units or even 


that vital flight 


missiles 


@ Propulsion services stor ind han 
dles unconventional rocket fuels, serv 
1C¢ ind mspects s¢ lid and liquid mi 
ile propellant system 

e Photographic services furnishes a doc 


umentary record of the missile, in th« 


form of still and motion pictures tien AMERICAN MACHINE & FOUNDRY COMPANY 


on the ground and from aircraft when 


the missile is in flight TURBO DIVISION 

Ihe directorate’s main workload 
arri¢ d by three divisions PACKAGED ENERGY .... . Turbo Division is currently producing turbine-driven 
e Air Defense Missiles Division. 
© Bombardment Missiles Division. 
@ Drone Systems Division. 








accessory power units for several missiles used by the various Armed 
Services. 


Talos, Sidewinder, Rascal RESEARCH AND DEVELOPMENT Research and development programs are 


Ihe Falcon air-to-air missile is the conducted by Turbo Division on... 


nly weapon now being tested in_ the 
\ir Defense Missiles Division, although ENERGY SOURCES Turbojet fuels @ Bleed air © Monopropeliants ® 
missiles are being ph ised in Bipropellants @® Compressed cold gases 
include the Navi sponsored sul 
l'alos and the air-to-air Side 
winder The Sidewinder will be tested 
vith the Air Force aircraft scheduled 
) mount it in service HIGH-TEMPERATURE MATERIALS Cermets 
Bombardment Missiles Division has 


testing responsibility for both air-breath POWER OUTPUTS Mechanical @ Electrical @ Hydraulic 
ind rocket-powered bombardment 
: tld 


TURBINE WHEELS Axial-flow @ Mixed-flow @® Drag ®@ Terry 


t 


ms ! r test now are the 


| \f 61B. a higher per CONTROL SYSTEMS Magnetic amplifier servo-systems ® Mechanical 
ince version of the Martin Mata speed-limiting systems 
] 


na ner ; 
ma l cw Luld 


urtace-to-surface 


ince svstem for 
missile Turbo Division accessory power systems are compact, lightweight, com 
The division also is testing the ai pletely self-contained, and impervious to the extreme environmental condi 
rface Bell Rascal, whose launching tions encountered aboard missiles. Send for our brochure entitled 
lance and propulsion systems are PACKAGED ENERGY. 
checked 





ed research test 


ENGINEERS AND SCIENTISTS .... . Turbo Division currently employs nearly 
400 people. a third of whom are engineers and scientists. If you are inter 
ested in joining a rapidly growing organization in today’s most promising 
technical field, write to Mr. Fred H. Barge, Personne] Department, at the 


undergoing tests 
unconventional bombs 
unusual trajectories are being 
ed also. Most of this work is done 
for other ARDC activities because of 
Holloman’s specially suitable range and 
instrumentation facilities 


address below. 





‘Hustler’ Components Tested 
Work being done for other ARDC 


installations includes component test A typical missile accessory power 
ig for new aircraft, such as the Con 
vair XB-58 “Hustler” weapons system 
Some of this testing is done in the air, 
ome on the track 

Several supersonic experimental tat livers hydraulic power aboard a 


unit manufactured by AMF Turbo 
Division, this model uses a mono- 


propellant energy source and de 


get drones are being tested bv the ground-to-air missile. 
Drone Svstems Division 
Testing also is scheduled for the 
XQ-2B drone, a modified version of 
the operational Rvan Q-2A Firebee. 


Refi S he XO-2B clud 
sesh ictal, eae eal et AMF TURBO DIVISION 


tem and a higher altitude capability 10445 GLENOAKS BLVD. PACOIMA, CALIFORNIA 


Holloman’s location in a vast desert 
area surrounded by mountains makes Phone: EMpire 9-2531 TWX: San Fernando Cal 7464 
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Notable 


A, ohievem envs 


at JIL 


REALISM IN VIBRATION... Recognizing that it was necessary to 
provide a simulated missile-flight vibration environment far more real- 
istic than heretofore available the Laboratory developed high power, 
wide-band, complex waveshape vibration testing equipment. 

This has made possible the development of components and pack- 
ages of greatly improved reliability 


New Techniques for Component Reliability 


JPL JOB OPPORTUNITIES ARE 
WAITING FOR YOU TODAY 
in these fields 


RADIO GUIDANCE 
MICROWAVES 
SYSTEMS ANALYSIS 
GUIDANCE ANALYSIS 
APPLIED PHYSICS 
ELECTRO MECHANICAL 
INSTRUMENTATION 
INERTIAL GUIDANCE 
TELEMETERING 
PACKAGING 
MECHANICAL ENGINEERING 


CALTECH 





Wide-band, complex waveshape vibration testing using electromagnetic 
shakers driven by large audio amplifiers, is a valuable new tool for 
evaluating guided missile components. Input information can be in-flight 
vibration data which has been obtained via telemetering or it can be 
artificial vibration records sythensized from noise, pulses, sine waves, 
etc., to suit specialized needs. 

Design and test for survival in adverse environment is fundamental 
in producing guided missile components with reliability adequate for 
modern weapons system requirements At JPL, a constant search is 
being conducted for better design and packaging techniques, and for 
more significant laboratory test methods. Development of the “complex 
wave’ vibration test philosophy, and of apparatus to exploit it, are but 
two results of this program. In the area of component design, new 
packaging techniques have been developed, involving control of local 
internal resonances and nonlinearities, which permit electronic circuits 
to withstand many times the vibration level which would destroy a 
conventional package. 

Engineers and scientists are working at JPL in nearly all of the 

hysical sciences. Here they are supported not only by outstandiug 
eater facilities, but by a continuing series of experimental rocket 
firings which provide an invaluable tool for research and development. 

The combination of a broad base of fundamental research, active 
development effort, and strong test and flight program has made the 
Lab a place of achievement. Perhaps you would like to participate in 
the many new, exciting programs now under way here. Your inquiry 
is invited. 


JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 


PASADENA, CALIFORNIA 
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are fitted to ove 
100 Vickers Viscounts in airline operation. 
have been spec ified for ove) 
200 more Viscounts now on order 
on the Viscounts have completed 


over a million filving hours. 





—F 


630 Fifth Avenue 











CREEP=PERCENT 


___STRESS- 30,000Ps! 
2 TEMP. 1600 °F 














IO 20 30 40 50 60 70 80 90 
eel TIME - HOURS Seeteaedt 


...newest Vacuum Melted alloy 
in the high-temperature field! 





Here’s a new “super alloy” for gas turbine compo- 
nents. Upimet 500 combines unsurpassed stress- Utica can offer you properties 
rupture strength with superior high tensile strength in like these through Vacuum Melting: 
the 1200°F to 1800°F range. For example, at 1600°F 


; ; : ; : ; High-temperature corrosion resistance 
its ultimate tensile strength is over 100,000 PSI. S : 


Extreme cleanliness 

UTICA is now supplying UDIMET 500 to top priority 
aircraft engine manufacturers. It is also supplying 
Vacuum melted alloys to dozens of manufacturers in 


Precise chemical control 
Longer stress-rupture life 


many branches of industry. Increased tensile strength 


Our technical staff is ready to help you on your high Increased ductility 


temperature problems. On short notice we can test- 
melt a sample of your alloy for further evaluation. Greater yield strength 
Call or write today. Greater impact resistance 


Better fatigue resistance 


Let us tell you more about our facilities. Send for Greater creep properties 











illustrated Vacuum Melting Brochure. 


plied for on UpimMeT 500 Offer of our facilities is subject to 
priority of national defense orders, 


ALLOYS 


UTICA DROP FORGE AND TOOL CORPORATION, UTICA 4, NEW YORK 
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in ideal site for missile testing. The 
high percentage of cloud-free days an 
airy ur make precision obsen 
tion Casi This is especially important 
in the irly stages of missile develoy 
t he isc data can be gathered 


( Lad 
pidly Che mountains around Hollo 


man’s missile range afford ideal sit« 


f optical and electronic instrumenta- 


non. 


Location Ideal for Testing 


Ihe very low population density of 
loman’s general location decré 
trophe in the ¢ 

i\ [he ifCa ilso I 

the loud noise and toxic 

missile engines re- 


tested far from habi- 


White Sands range, 
HAD¢ ind White 
round, extends 100 mi. 
ind 40 mi. east nd 
' | Navy projects are at 
\\ il ( 
H 
HADC’s Dual Role 
HADC u logical appt 


rrormance ¢ lation of mi 
lopmet t. Holloman i 
vith two roles In 
interested m spe ding 

f the missile and lling”’ 

ommand. In th 

ew of th« 


ontradictory situa 
by relieving tl 
officer of the responsibility for 
evaluation report on missile 
(he project officer work 
vith tl mtractor and CXx- 
to be trong protagonist for 
He submits routine factual 

rt t the We ipon Svstem 


t Off t Wright-Patterson AFB. 
ponsibilits 1S 


been handled ¢ 


ther organizational ele- 

of more experienced 

progress data from 

project officer At 

in the development 

critical evaluation re- 

such factors as re- 

iccuracy and sufficiency of 

ort equipment These reports are 

ibmitted to Hg., ARDC, and to the 
Weapon System Project Officers 

Another important phase of Hollo- 

nan’s work is the study of human fac 

tors in aviation This research is con 

ducted by the Acro Medi i] Field 

Laboratory, which functions under the 

Directorate of Research and Develop- 

ment, The laboratory is headed by Lt. 

Col. John P. Stapp, famous for his 

rticipation in high speed sled runs 

One of the lab’s projects, under the 

upervision of Maj. D. G. Simons, con 


AVIATION WEEK, August 6, 1956 


ie 


zz 


advances the cause of 
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through 
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24 32 
hours to failure 





Avion’s “Hi-Ri” program is fundamentally a philosophy of 
plus performance . . . derived in large measure from a bold 
concept of design simplicity. 

It’s just that simple! 

The fewer the number of components required for any elec- 
tronic system — the longer the life expectancy of effective 
performance. 

*High Reliability has been achieved for missile guidance, 
fire control, infrared seeker, and other systems .. . largely 
through the application of this design concept. The relation- 
ship between simplicity of design and plus performance is 
firmly established at Avion. 

And this relationship is sound, whether the electronic sys- 
tem is designed for the military, or for industrial use. 


Send for Avion's “Hi-Ri” bulletin on your company’s letterhead. 


AVION ee @ Oe dues. larva se ot 


ORATE 


D I V I S | O N 11 Park Place, Paramus, N. J 
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cerns human factors 


I hre« ispects ot space 
are under stud\ 


e Evaluation of the hazards of 
ray particles Biolog sp 
} ; 





Positions available in all phases 
of missile research and development 





acre nke 
been taken by ball to altitudes 
130.000 ft. in ] 


ialls designed t 


irving trom 


environment 
Emphasis has been 
sible cosmic radiation damag 
material, skin, nerve t 
blood cells 
e Subgravity effects. This program i 
designed to study the effec n human 
performance of the absence 
which will result from fligh 
Purpose is to determin 
sarv to provide artificial g 
tain adequate performan 

In present tests a ty 
ind subject) jet aircraft 
Periods of zero gravit 
mum of about 30 se 
, fiving special trajectories 
Other subgravity 


us We, © 
- xtend the durati 
erophysics | 2: 
e Environmental control 


DEVELOPMENT CORPORATION provide infor 


Send inquiries to Lobero Hotel B 


SANTA BARBARA 











; 


' 
; 


WAD( 


m th 


how to 


complete 
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success 
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EXPLOSIVE VALVES 


© pioneer in micro 


miniature circu'try 
offers complete 
assemblies in 
quantity. Write today 
and describe the coax 
soiutions you require 
With Microdot cables 
and over 300 
Connectors, our Th ther 170 
€s to 6000 psi engineers can quickly vi 
si... ZERO LEAK- an mically supply itapult-powered sled 
i ¢ envelope zuaranteed solutior Capabilities with th 
Write for Catalog 5501-XV avicumtiltditiens include 
é environmental per 
ance and oper 


PATENT 
PENDIP 


iccelerations u 
locities of 2.000 fps ’ 
EXPLOSIVE PRODUCTS DIVISION characterist ; up te 150Gs 
CONAX CORPORATION MICRODOT On the short track, a 
7811W Sheridan Drive 1826 FREMONT ST to 2>9Gs will be available 
BUFFALO 21, NEW YORK eth: pamead to "Cs fps., and decele 
ZU0U 5S. 
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Why does E-1 
a the nod ? 


oc ac-bDc 


DC Digital Voitmeter ().01 % ac- AC-DC Digital Voitmeter ().! “ 
curacy. Automatic operation, in- AC, 10 ke. 0.01% DC. Auto- 
cluding calibration; operates matic calibration; operates 


printer. printer. 


RATIO f.t 


Digital Ratiometer DC to 0.01%. In-Line Counters Events-per- 

AC to 0.01%. Operates printer. unit time. + 1 digit accuracy; 100 
ke; operates printers. Timer: Uni- 
versal Counter-Timer. 


Go/No GO = AUTOMATION 
SYSTEMS SYSTEMS 


AC, DC, a, f. Sequential input scanner. Auto- 
matic print-out with AC, DC, ,f, 


E-I offers the only complete line of digital instru- 
ments and systems...and leads the state of the 
bh art in digital instrumentation... proved by the 
ECQAUSE long list of firsts in the field. Reliability of E-I 
instruments has been established through hun- 
dreds of applications. If you want to quickly and 
automatically measure voltage, frequency, or re- 
sistance, E-I engineers will be happy to answer 
your inquiries regarding the application of E-I 
instruments to your specific problems. 


Where accuracy, 
simplified read-out, 
automatic operation, 
automatic print-out 

are required 

for measuring... 


n 


Digital Ohmmeter Accuracy to 
0.01%. Automatic operation; 
operates printer 


or where 
complete digital 
automation systems 
are specified... 


TE) 


DIGITAL TESTERS 


AC to 0.1%. 
DC to 0.01%. 
2 to 0.01%. 


The Complete Line 
of Digital Instruments 


LECTRO 
NSTRUMENTS 


inc. 
3794 Rosecrans Avenue 


San Diego, California 


Engineering field offices in major U.S. and Canadian cities. 








how DAVIES puts magnetic tape to work 


you push the button 


With automation putting more 
and more information on magnetic 
tape, the tape equipment itself has 
become a fit subject for automa- 
tion. Which is why we developed 
automatically programmed tape 
equipment. The transport starts, 
stops, and rewinds automatically 
. . scans any track or combination 
of tracks once or any number of 
times . . . automatically matches 
tape speed to requirements over a 
wide range . . . permits fast search 
and slow read-out . . . and all with- 
out human attention. It can also be 
programmed for continuous re- 
cording over hundreds of hours, 
recording on one track, rewinding, 
restarting, recording on the next 
track, etc., without attention. 

All this we can do with standard 
Davies shelf-type equipment. But 
if your needs are very special, we 
can also build to satisfy them from 
the ground up. 


what's in a bump 


Vibration in an automobile is an- 
noying ... in a plane, worrisome 
... and in a missile, downright ex- 
pensive! Vibration, as a result, has 
been subjected to considerable 
and serious study. Should you ever 
want to analyze vibration, the first 
thing to do is catch the vibration. 
Whether you put a Davies re- 
corder in the vehicle (and they can 
be installed in missiles) ... or at 
the other end of a telemeter link 
on the ground, somehow get the 
vibration on magnetic tape. Now 
you have a lot of complex waves, 
and you're ready to analyze them, 
a job best accomplished in the im- 
mediate vicinity of a Davies Auto- 


140 


. in an automatic recorder, reproducer .. . 


vibration analysis . 


. a dead time simulator 


. . . a casualty recorder 


matic Wave Analyzer. Fed with a 
complex wave, it hands back a 
complete Fourier analysis, graph- 
ing every component from 3 to 
10,000 cps, and basing the results, 
depending on your whim, on either 
linear or square law response. 
We'll sell you the wave analyzer 
alone if you wish, but we'd just as 
soon work up the complete system 

. recording equipment, repro- 
ducing equipment, analyzer 
even the tape. 


Davies Automatic Wave Analyzer 
the voltage goes round and round 


Our dead time simulator is partic- 
ularly appreciated by analog com- 
puters in need of a variable time 
delay. In heat exchanger problems, 
for example, it can be rigged to 
accept a voltage simulating pump 
speed, and voltages representing 
temperatures at various points in 
the exchanger, from the computer. 
After delaying the temperature 
analogs for a time inversely pro- 
portional to the pump speed ana- 
log, back they go to a much re- 
lieved computer. 


where were you when? 


A thorough analysis of process 
failures can considerably reduce 


the chance of future failures. Thus 
the market for continuous logging 
devices in the process industries. 
But continuous logging facilities 
are extremely expensive if the in- 
formation they print is only impor- 
tant as it applies to events immedi- 
ately preceding an abnormal con- 
dition. For the job of closing the 
barn door only when a robbery is 
in the offing, we propose our Cas- 
ualty Recorder, which works like 
this: Conditions at critical proc- 
ess points are continuously re- 
corded on the many tracks of a 
loop of magnetic tape, with loop 
length determined by the amount 
of hindsight desired. In normal 
operation, information is recorded 
on the tape, passes around the 
loop, is erased, and new readings 
are recorded. When an off-normal 
situation develops, information is 
fed to suitable read-out devices be- 
fore erasure for later examination. 
While this system gives you only 
the data you need, that’s all you 
have to pay for. 


COMPLETE DETAILS on the 
systems covered are available. But 
it’s difficult in booklet form to give 
any adequate idea of the seem- 
ingly limitless applicability of 
magnetic tape systems in data 
handling. We'll be happy to pass 
on what literature is available, but 
we'd rather discuss your data ac- 
cumulation, storage, or reduction 
problem with you directly. Just 
name the time and place. 


LABORATORIES, INCORPORATED 


4705 QUEENSBURY ROAD @ RIVERDALE, MARYLAND 





OPPORTUNITY AT 
GRUMMAN 

FOR OUTSTANDING 
EXPERIENCED ENGINEERS 


Aerodynamicists 


Electrical (Systems) Engineers for Circuit, 
Design and Layout 


Electronics Engineers 
Power Plant (Fuel Systems) Engineers 


Internal Aerodynamicists 
(Propulsion & Heat Transfer) 


Research Engineers (Theoretical 
Aerodynamicists, Dynamicists, 
Mathematicians, Physicists) 


ompany-financed retirement plan and 
education plan for advanced study. 


Proof of U. S. citizenship required. Apply’ 
in person or send resume to: 


Mr. A. T. Wilder 
Engineering Personnel Director 


GRUMMAN AIRCRAFT 
ENGINEERING CORPORATION 


Bethpoge * tlonglslond « New York 








EMERGENCY 
ESCAPE! 


Utilize the Experience 
of Emergency Escape 


Systems or Components 


by TALCO 





Will the proper, ballistic or cartridge-actuated system or component solve 
your design problem? Then use TALCO’S experience in conquering escape 
problems throughout the aviation industry: 


* Rocket-Catapults * Pin Pullers * Canopy Unlock 

*® Initiators * Canopy Removers Thrusters 

* Cable and Hose * Equipment Stowage * Seat Positioners 
Cutters * Catapults * Ballistic Switch 


TALCO is the leader in this field, so why not employ it to simplify your 
product development? Use Talco ballistic power for your emergency escape 
or one-operation-per-flight needs in airplanes, helicopters and missiles for: 


e High Power — Weight Ratio @ Simplicity of Design 

@ High Reliability @ Automatic Sequencing 

@ Flexibility @ Minimum Maintenance 
@ Electrical or Mechanical Operation 


Missiles and classified aircraft components can be destroyed with Talco 
Destructor Units made for your special requirements. 


Apply TALCO research, development, application engineering and manu- 
facturing ability to your ballistic and cartridge-actuated problems for safe, 
sure solutions. Write, wire or phone today. 


8% TALCO  enincering Co. de. 


ie 
2689 State Street, Hamden, Conn. 





® ROCKET BASE 


BUILDING 
MISSILES? 


MOCKUP of rocket in launch position at proposed Edwards Rocket Base site. 


» | ray 
Ldwards ‘ket Base to Test 
Kdwards Rocket Base to Tes 
Captive Ballistic P l 
‘ ‘a ‘ . 2 Tey ‘ . 
aplive Ballistic Fowerpltants 
Edwards AFB, Calif.—The roar of high thrust liquid propellant rocket 
engines is being heard more frequently at the Air Force Flight Test Center 
here as ballistic missiles grow nearer to becoming a part of USAF’s retaliatory 
capability. 
To facilitate testing these sophisticated weapon systems, some $35 mil For fabrication of guided missile com- 
lion already has been invested in AFF'TC’s Rocket Engine Test Laboratory, ponents and atomic structures and 
a . ther t inical projects, Researct 
where first sub-systems and components and later complete ICBMs and for other technical projects, Research 
RBM 1 . diol Welding is equipped to process 
I s will undergo captive flight tests. | experimental work requiring high 
Th DOI knewn as the R c CTaANKAge al rtiical Might attitu that strength orcorrosion-resistant alloys 
| Our facilities include a 650-ton capa 
city HPM metal forming hydro press 
and the latest automated welding 
equipment. Mass Spectrometer and 
hydro testing; USAF-approved qual 
ity control procedures 
Research Welding has developed 
components for CalTech, Douglas 


DuPont, Firestone, GE, Hughes, Bell, 
Northrop, USAF 


RESEARCH WELDING 


} 
iT¢ ( 


North Amer ( ( 
vair Division of Under nstru 

ind Doug] @ One vary large 
vho hold contract: ptive flight testi 
WCIP the rocket-boosted le envisions | 

10 use mussile, tl Atlas ICBM eA test stand 
id ‘Thor respectivel two test stand ( 

All three stands have been or are u ind one control center for both 

process of being mocked up to simu e Another missile assembly building. 


test stand 


‘package” 
loos 


nleted 
On] CC 


1 particular missile system This @¢ Additional warehouses and sub-assem 


, Fs 
ay contractors can test their com bly buildings. AESLAALHAH 
mone 


iptive flight conditions, using approx- stands. 
mately the same plumbing, shape of ¢@A liquid oxygen plant to supply the 10608 SANTA FE AVE. © SOUTH GATE, CALIFORNIA 


leted missile components in simulated @ More fuel storage for the new test 
& ENGINEERING CO., INC. 
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This “Big Stick” stops trouble g& before ut starts 
dA 


7 So powerful that it revises infantry strat- 
egy, the Douglas Honest John is an artillery 
rocket of tremendous destructive force 





and deadly accuracy. 

Designed and built by Douglas Aircraft, 
Honest John moves into position on its 
own launching truck. This free-flight mis- 
sile can carry the heaviest high explosive 
charge, or an atomic warhead in weather 
that grounds tactical air cover. Its very 
existence deters an enemy from massing 


for effective ground attack. 


HONEST JOHN puts a mobile atomic 
weapon up front with the infantry 


Development of Honest John by Douglas 
engineers fills a vital infantry need and pro- 
vides new muscle for our armed forces. But 
the basic strength of any defense depends on 
the people manning it. Find out what an 
important future there is for you in U. S. 


Army service. 


First in Aviation 








@ ROCKET BASE 


base’s needs. This avoids having lox 
trucked in and stored which results in 
a loss from evaporation. 

Proposed new construction to round 
out the final base configuration includes 
four more test stand packages—one in 
an isolated area where toxic propellants 
can be tested—three more missile as 
sembly buildings, and additional ware 
house and storage facilities. 

There are 450 AFFTC personnel at 
Rocket Base, plus those employed by 
the contractors who operate the Air 
Force-owned stands. Of the Edwards 
personnel, 300 are civilians and 150 are 
military. Of the 40 Edwards engincers 
engaged primarily in support, facilities 
ind instrumentation design for the 
base, three out of four are civilians 
Several Air Force engincers are using 
the “over the shoulder” technique to 
learn stand operation from contractor 
personnel Thev are looking toward 
the dav when Rocket Base engineers 
will take part in running the complet« 
missile system captive flight test stands 
now under construction 

Chief of the Rocket Engine 
Laboratory is Richard Gompertz 
sistant chief is Richard Schmidt 

Illustrative of the high costs of 
rocketrv, the Edwards lab currenth 
needs from $5 to $8 million a vear to 
operate, exclusive of contractor-paid 
personnel and contractor hardware 
The new large missile test stand alone 
with backup, will cost more than $5 
million 


Sixteen Firings Weekly 


Rocket Base construction began in 
1950 and the first firing was conducted 
in February 1953 Todav, the base 
verages 16 firings weckh 

Philosophy behind Rocket Base is 
e Contractor test facilities will work 
chiefly with items still in research and 
development stage. 
® Contractors do not have space ot 
money for facilities to test svstems at 
various stages, or subsvstems or com 
ponents involving partly their own and 
other contractors’ hardware. 

e The necessary testing of systems and 
components brought together for th« 
first time, but not yet completed into 
an overall weapons system, will be donc 
bv Rocket Base 

e Testing of complete weapon systems 
before air launching (which is done 
at Patrick AFB, Fla.) will be accom 
plished at Edwards 

® Reliability testing, in which compo 
nents, sub-systems and complete weap- 
ons svstems are run to failure, can 
be conducted and fixes made. 

e New systems under development but 
lacking their original promise, can b« 
stage tested and when it is indicated 
that they definitely are not worth pur 
suing, they can be junked and new ap 
proaches to the problem can begin 
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... The World’s Leading 
Manufacturer of High Speed Motion 
Picture Equipment 





foremost 16mm high 
speed missile camera 
built to withstand 
extremely high 

““G"’ loads 


The 16mm FASTAIR high speed motion picture camera, operat- 
ing with a rotating prism, takes from 12 to 600 pictures per 
second . . . was specially designed to record the flight char- 
acteristics of guided missiles. It is small and compact, meeting 
the limited space requirements of a missile .. . rugged enough 
to withstand severe vibration, impact, shock and “G” loads up 
to 100 G’s. The FASTAIR is also being used in other related 


technical fields requiring the recording of action diane, 


from a complete high speed 
photographic laboratory 
9e¢ to film 


Top Picture Quality Combined 
With Greatest Speed Range 








FASTAX cameras are most versatile because there's 
nothing too small or large for them to photograph 
. . « because they have the highest speed ranges— 
from 150 to 16,000 pictures per second . . . because 
they take brilliant images in color or black and white. 


High Speed Cine Oscillographic 
Cameras ...400 Ft. Capacity 


With the combination cine and oscillographic camera 
there is a simultaneous recording of mechanical ac- 
tion and its related electrical characteristics. The 
oscilloscopic image is superimposed over the motion 
picture image on the emulsion side of the film where 
it can be studied and measured. Camera can be used 
as either a high speed motion picture, streak or 
combination camera. 


Complete High Speed Laboratory... 


lenses, goose, exposure meter, tripod, lights, film. 


1 SEO, WRITE for more detailed information on 
FASTAIR or FASTAX EQUIPMENT Dept. FA. 


WOLLENSAK 


Optical Company 859 Hudson Ave., Rochester 21, N. Y. 











SYSTENIS 


PLANNING 


the basic 
approach 
to missile 


development 


Dr. S. H. Browne (left), Assistant Director of Research, J. H. Carter, 
Associate Director of Research and Staff Scientists P. L. Taulbee and 
E. V. Stearns discuss weapon requirements for defense of 


continental United States 


The concept of systems planning has many degrees of 
interpretation and application. At Lockheed Missile Systems 
Division it is a primary field of endeavor that is emphasized 


as the optimum method of missile development. 


As applied at Lockheed, it begins with operational requirements 
and covers every phase of the development of a complete 
system through preliminary design. Coordinated creative effort 


is required among scientists and engineers in virtually all fields. 


A number of highly significant new activities will appeal to 
those possessing keen interest in systems planning. 


Inquiries are invited. 


Libberd MISSILE SYSTEMS DIVISION 


research and engineering staff 
LOCKHEED AIRCRAFT CORPORATION 


VAN NUYS * PALOALTO* SUNNYVALE * CALIFORNIA 





WHEELS ARE 
IMPORTANT 


7 





there have been some improved models made 


lately by Detroit Controls Corporation 
CONTROL ENGINEERING UNIT 


NORWOOD, MASSACHUSETTS 
560 PROVIDENCE HIGHWAY, NO 7-3320 


DEVELOPERS & MANUFACTURERS OF 
GYROS 


GYRO FLIGHT STABILIZERS 
NAVIGATION & STABILIZATION SYSTEMS 








NEW THIOKOL 
ROCKET MOTOR PLANT 
TO BE BUILT IN 
NORTHERN UTAH 





12,000-acre 

plant site acquired 
for rocket motor 
development center 


Near the north shore of Utah’s Great 
Salt Lake a new Thiokol plant will 
soon rise. This latest expansion by 
the Thiokol Chemical Corporation 
will bring to four the total number 
of Thiokol plants devoted exclusively 
to the development and production 
of solid propellant rocket motors. 


Just 84 miles northwest of Salt 
Lake City, the new site is centrally 
located with regard to all major 
western cities. It is convenient to 
both rail and air transportation, yet 
sufficiently isolated to permit the 
testing of the largest rocket motors. 





Thiokol chose this location in order 
to service the growing missile and 
rocket industry in the West. It will 
become Thiokol’s western center for 
all guided missile engines and rocket 
motor development and production. 


LOGAN 


BRIGHAM 
CITY 





Engineers and Chemists — become a OGDEN 


member of Thiokol’s rocket develop- 


ment and manufacturing team. We . Lakee cs 
welcome inquiries from mechanical Ss \ 
fs 











ALT LAKE 


CITY 


engineers, chemical engineers and oa 
chemists interested in the rocket field. 7 








If you would like more information about 
the Thiokol Chemical Corporation, write on 
your business letterhead for our booklet, 


“From Rubber to Rockets’’—the story of ae 
Thiokol, as a synthetic rubber and rocket 
propellant pioneer. 
® 


THIOKOL CHEMICAL CORPORATION ee! 
780 NORTH CLINTON AVENUE, Rocket Divisions now at 


TRENTON 7, N. J. ELKTON, MARYLAND * HUNTSVILLE, ALABAMA * MARSHALL, TEXAS 
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Kirtland Builds Nuclear Weapons Delivery Capability 
Nuclear-Powered Bomber Is Moving Nearer to Reality 
First USAF Reactor Due to Operate Within Two Years 
Convair’s XB-36H Checks Out First Airborne Reactor 





complete 
missile 
facilities 

from conception 
through completion 


\t 


AD 
2 of ® ae 
op 


si sg *S Amen, 


‘elite dele. 


MBE missile facilities at|Hlocations 


cn 


‘PARSONS 


SITE SELECTION MASTER PLANNING DESIGN CRITERIA 
FACILITY DESIGN COMPLETE INSTRUMENTATION CONSTRUCTION 


THE RALPH M. PARSONS COMPANY 





ENGINEERS * CONSTRUCTORS 
LOS ANGELES 








McDONNELL F-101 WITH EXPERIMENTAL BOMB-FUEL CONFIGURATION 


Kirtland Gives USAF Nuclear Delivery 


Edward Giller, wl 


Robert Hotz 


By 


Albuquerque, N. M.—Every first line fighter, bomber and offensive missik aeccey 


employment « th ca 


functions as the principle USAI 
ical liaison agen the fut 


ft atomic wea 


in the active USAF inventory today has the capability of delivering one or 
more types of nuclear weapons as a direct result of work done by the Air 
Force Special Weapons Center at Kirtland AFB. 


First-line aircraft that are now cd 
livery svstems for nuclear weapons in 
lude the Boeing B-52 and Convair B-3¢ 
the Boeing B-47 m« 
dium bomber, the Martin B-57 light 
bomber, the Republic F-84 and North 
American F-86 fighters and the Martin 
(M-6] 

Every supersonic aircraft 
bombardment missile now under de 
vclopment by the USAF will have a nu 
clear-weapon delivery capability becaus¢ 
f work now in progress at the Spe ial 
Weapons Center This includes the 
Century series supersonic fighters sucl 
is the North American F-100 and the 
McDonnell F-101, as well as new bomb 
rs like the Convair B-58 Hustler anc 
ballistic missiles such as the Marti 
litan, Convair Atlas and Douglas 
hor 


Che primary job of the Special Weap 
ons Center is mating the expanding 
new families of nuclear and therm 
nuclear weapons to the wide variety of 
‘crial delivery systems being developed 
for the USAT During 
the past three years, the center’s mission 
and 


licavy bombers, 


missile 


new and 


combat forces 


has expanded into new research 


development areas required by the vast 
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¢ Development 
by Col. John 7 
ob 1s 
AFSWC Organization a 

Ihe Special Wcapons Center con 
ists of three organizations devoted t 


technical progress of the nu 


ns development program 


icrial deliver 
idered the b C 
of the center 

e 4925th lest 


its primary mission 
Col. Fred 


© Research Directorate h 


ded pb 


the Wiarrla 


Directorate 
Dishuck, wh 


Phi 


Group 





Brig. Gen. William Monte Canterbury, 
Commander, Air Force Special Wea 
pons Center born Muskogee, Okla 
1910 . graduate of U. S. Military 
Academy, 1934 . has held radar 
research and development and atomic 
energy posts at USAF Hq served 
with 2nd and 8th Air Forces in 
World War Il participated in 
1946 Bikini atomic bomb tests 
director research and development at 
Sandia Base, 1947 to 1950 joined 
ARDC in June, 1950 and served as act- 
ing deputy chief of staff for develop- 
director of development, and 
assistant operations director 
commanded 1009th Special Weapons 
Squadron before coming to AFSWC in 
June, 1954. 


ment, 





~~ 















COMMANDER 


BRIG. GEN WILLIAM M. CANTERBURY 


DEPUTY COMMANDER 


COL. CHARLES 8 STEWART 


CHIEF OF STAFF 


COL EOWARO J WALKER 


HO. SQ. SECTION 


MAL EE RICHARDS 


OCS/OPERATIONS 


COL. HERSCHEL 0. MAHON 


OPERATIONS DIVISION 


COL 7 T OmOHUNDRO 





PLANS @ PROGRAMS 


COL AW CARNEY 


JANPOWER & ORGANIZATION 


MAJ C ¥ MARGINEAN 


TECHNICAL OPERATIONS 


COL AW CARNEY 


TECH INFO Div 
MR VEYETTE 


mission is to provide test support for 
the research and development activities 
of the center, the Sandia Corp. and air 
support for the weapons testing program 
of the Atomic Energy Commission. 

The Special Weapons Center, now 
commanded by Brig. Gen. William M. 
Canterbury, is a key link between the 
nuclear weapons development program 
of the Atomic Energy Commission and 
the acrial-delivery-svstem development 
program of the Air Force. As a kev link, 
its position in the entire nuclear weap- 
ons development complex requires clear 
definition. 

At the top of the nuclear weapons 
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INSPECTOR GENERAL 


CO. # A. OLSON LT’. COL FRANK L. THOMAS 


OCS/COMPTROLLER 


STATISTICAL SERVICES 


MANAGEMENT ANALYSIS 


WAL J ADAMS 
ACCOUNT ING 
WAR WOWELL 
FINANCE 
CAPT HK PENDLETON 
BUDGET 
MR RL 0OWw 


DEPUTY COMMANDER FOR 


OVERSEAS TESTS 





STAFF SURGEON 


MAJ ™@R COMEN 


ADJUTANT 
MAJ MOWARO J Lewis 


OCS / PERSONNEL 


COL EOWARD PF BAILEY cou S MOSMAN 


capt x © GIRARO 


organizational heap is the Defense De- 
partment Military Liaison Committec 
[his group bridges the gap between the 
Atomic Energy Commission that makes 
nuclear weapons and the Defense Dc 
partment that is charged with delivering 
them. 

[he military liaison committee is 
headed by Herbert B. Loper, assistant 
to the Secretary of Defense for atomic 
energy, and has two military members 
from each of the three services. The 
military lhaison committee transmits 
high level guidance between AEC and 
the Pentagon. A specific service is some- 
times assigned cognizance for develop- 


PROCUREMENT OFFICE 


VALO E WHIPPLE 


MILITARY PERSONNEL 


CAPT wT LANHAM wal T Ww WILLIAMSON 


CIVILIAN PERSONNEL 
wR. CF SCHAEFER 


GROUND SAFETY 
wR J. F RIDOSKO 
PERSONNEL SERVICES 
wn T | FREEZE 


MILITARY TRAINING 


INFORMATION SERVICE OFFICE 


CO. C O WALLACE 
STAFF CHAPLAIN 


as CE HOBGOOD 


RESIDENT REPRESENTATIVES 
ATRC SAC TAC AMC ADC 


OCS/MATERIEL 


COL WILLIAW RFR. CLO 


EQUIPMENT AUTH. OFFICE 
WO E % RANCHER 


LOGISTICS-PLANS AND 
PROGRAMS OFFICE 





CO. wR CLOUGH 


INSTALLATIONS 
LT COL F E BUCK 





MAINTENANCE 


MALGE SABINE 


COMMUNICATIONS . 


MAJ J . HAYNES 


SUPPLY @ SERVICES 
WO € 6 RANCHER 


ment of particular types of nuclear 
weapon delivery systems. For example, 
cognizance over large nuclear-bomb de- 
velopment has been assigned to the 
USAF, the atomic artillery shell to the 
Army and the atomic depth charge to 
the Navy. In addition, there are joint 
development projects that can be used 
by more than one service, such as mis- 
sile warheads of a specific size. 


Phese joint projects are handled by 
the Armed Forces Special Weapons 
Project. 

The project has a_ headquarters 
organization in the Pentagon for policy 
guidance and a ficld command in Albu- 
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4935TH TASK GROUP 7.4 
AIR BASE SO 


LT COLE * muses 


4930TH SUPPORT 


GROUP (TEST) 


LT COL WM A HUNTER COL. JOHN S SAMUEL 





DEVELOPMENT 
DIRECTORATE 


COL WILLIAM B KIEFFER 


4900TH 
AIR BASE GROUP 
COL HENRY G HAMBY, 


4925TH TEST GROUP 
(ATOMIC) 
COL HENRY H EICHEL 


RESEARCH 
DIRECTORATE 
COL EDWARDS GULER 


RESOURCES CONTROL 
DIVISION 
LT COL CH. HOOKS 


4900TH 
FIELD MAINT. SQ 
capt CW BECH JR 


4900TH 
AIR POLICE SO 
CAPTAIN GE MORRIS 


924TH ARM @ ELECT. 
MAINT. SQ 
MAJOR W WEAVER 


TECHNICAL SERVICES 
DIVISION 
Lt COL 0.C JAMESON 


'E APONS DEVELOPMENT 
DIVISION 


LT COL WILL iAM @ BLACK 


4900TH 
FOOD SERVICE sq 


i/LT TR. HaATAWAY 


4926TH TEST SQ. 


4900TH SUPPLY SQ. 


LT COL. P A mC VAY 


BIOPHYSICS DivISION 


COL EARNEST & PINSON COL. C.&. OUSLEY 





SUPPORT EQUIPMENT 


DIVISION 
COL. CFM BEGG 


4900TH 


MOTOR VEHICLE SQ 
MAJ HW HENDERSON 


4900TH 
INSTALLATIONS SQ 
CAPT 4 E ALEXANDER 


4927TH TEST SO 


MAJOR C P.GEIWITZ 


EFFECTS DIVISION 


LT COL JAMES O VANN 





4900TH 
PERIODIC MAINT. SQ 
LT COL GR. FULTON 


4900TH 
USAF DISPENSARY 
MAJOR MR. COHEN 


WARHEADS DiviSION 4926TH TEST SQ CARRIER OIVISION 


LT COL # NUDENBERG LT COL EUGENE w COX LT COL JOHN M COULTER 


S72ND NGINEERING STANDARDS 
AIR FORCE BAND 


WO RALPH WH SCARGALL 


ANALYSIS DIVISION 4929TH TEST SQ. 


LT. COL. JOWN ™@ BANKS 


LT COL # A. GULBERT LT COL HAROLO A EBBLER 


HUMAN FACTORS 


MAJOR WL MURRAY 





querque which works with the AEC cerns itself with developing and manu- For USAF, this agency is the 


hardware that is com 





through Sandia Corp. under contract to 
AEC bv Western Electric. 


Liaison for USAF 


AEC also has a development agency 
at the Los Alamos Scientific Laboratory 
of the University of California in the 
New Mexican nuclear triangle—plus 
a similar organization in the Uni- 
versity of California Radiation Lab 
oratories at Livermore, Calif. Both Los 
Alamos and Livermore are concerned 
with designing and producing the 
nuclear “guts” of weapons for all the 
The Sandia Corp. con- 


armed forces 
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facturing the 
bined with the 
1 specihc weapon 
Corp. makes the 
clectronic required to fuse 
fire the weapon. 

Within this basic framework, 
of the three services has a special tech 
operating to handle 
specific developments for which the 
service has been given cognizance and 
to supply guidance so that AEC and 
AFSWP activity produces hardware 
tailored to meet specific service require 
ments. 


nuclear “‘guts” to form 
lor example, Sandia 
and 
and 


weapon casing 


geal 
cach 


nical agency 


Special Weapons Center, one of the 
twelve major the Air Re 
search and Development Command 
This is the 
ind technical framework within which 
the Special Weapons Center operates 
Because of the nature of this network, a 
large part of its responsibility involves 
functioning as the principle liaison 
agency for the USAF with all of the 
other agencies involved in the nucleat 
weapons devclopment and delivery pro 
grams. ‘lo facilitate this liaison, Special 
Weapons Center officers are regularly 
rotated for terms in AEC laboratoric 


centers of 


complex organizational 
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KIRTLAND A.F.B 





Warheads and 





airborne ordnance 
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‘ mpiete 
weapons systems 


WRIGHT AIR 
y, DEVELOPMENT 
1 CENTER 






RESEARCH and DEVELOPMENT 


LU 


Performance in Research and Development is being 
proved by Rheem with current projects for the military 


Top caliber engineers will find exceptional opportu- 
nities at Rheem. For further information contact: 


RHEEM MANUFACTURING COMPANY 
GOVERNMENT PRODUCTS DIVISION 
RESEARCH & DEVELOPMENT LABORATORIES 


DOWNEY, CALIF. * SAN PABLO, CALIF. * PHILADELPHIA, PA. « BURLINGTON, NJ. * WASHINGTON, D.C. * DAYTON, O 


id Sand \ 


il channels of liaison, the center finds 
mtact 

fields provides the 
stest and most efficient form of keep 


with the rapid technolog 


+] 
lat personal « between men 
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Nuclear Trends 
n of the Special Weap 


( ind the incre ising 


Lhe cxpan 


ti import 
tio ] her 
MTATION have cecn 


1¢ principal 


during th 


tl trends 


past thre 


I hese include 

e Nuclear weapons have increased thicit 
cld for anv given siz 

e Nuclear weapons have grown in 
ap 


is smaller and smaller weapons 
1] 


} 1}. 
technically feasibic 


iv< he Crna ( 
e Atomic weapons have expanded thei 
P} lication t ] 
USAF air deliver 
" USAI ymbat problem 
I . 

e Nuclear weapons are becoming 
mpler t sembl handk tore 


iimost every fh 


system ind te 


and 
‘¢ 

e( comple xity 

USAF logisti 


and magnitude of the 
problem for the nuclear 
eapons program has grown proportion 
telvy as the 


r\ pes 


number of weapons and 

yf carriers has increased 

e Widespread use of nuclear weapons 
the USAF and potential enemies has 

ncreased the scope and importance of 

esearch on human factors mvolved in 

yperating combat units during nuclear 

val 

e Increased 


variety of weapons and 


DECONTAMINATING A ‘HOT’ B-57 


¥ 
ms 


@ KIRTLAND 





Io accomplish the necessary 


bility determinations and feasibility 


peacetime preparedness. 


Center by Headquarters, ARDC.” 
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Special Weapons Center Mission 
The official mission of the Special Weapons Center at Kirtland 
development 
within the responsibility ot the United States 
components, associated equipment (including 
studies) 
associated with the development tests and operational use of atomic weapons 
‘To provide support to the Atomic Energy Commission and other governmental 
agencies as required in conducting both continental and overseas atomic energy tests 
‘To provide support as required for certain other special weapons. 
lo provide support for Atomic Energy Commission and Department of Defense 


agencies as required in the execution of wartime operations and attainment of related 


“To perform such other research as may be required of the Special Weapons 


AFB is 


testing and engineering support 
\ir Force of atomic weapons, systems 
weapon and we ipon Carricr compati 


and evaluation of personnel hazards 
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Research Directorate 


Ihe most important product of the 
Special Weapons Research Directorate 
is paper. These paper products are stud 
ics, analyses and ideas on future develop 
ment ot 

problems that will 
their us¢ Special 


itomic weapon stems and 


future 


the 


th 
er hay 
\lission 


! ludes 


f 


e Studies and recommendations on fu 
{ | ot iclear Weapon system 
mproved methods u 
them 

e Measure, evaluate and interpret p< 


onnel hazards in handling nuck 


ipons ind recommend protective 
quipment and techniques necessary for 
both offensive ind defensi ¢ Opel tion 


n nuclear wat 
e Conduct human engineering res« 
ind development applied to the de 


f equipment quired by the Sp 








ll W FOR DC OR RESISTANCE INPUT 


Move 200-A uses an input of 10,000 
ohm resistance potentiometers as an in- 
put transducer providing 10 to 1 scale 
expansion and origin positioning. Avail- 
able standard digital input accessories 
are essentially inputs of this type. Any 
resistance potentiometer will provide an 
analog input for this configuration. 

Mope  200-B, used for D.C. signal input, 
has full scale sensitivities of 5 milli- 
volts and an input impedance of 1,000 
megohms. Utilizing standard reference 
cells, this model provides drift-free 
operation. Available external reference 
voltages may be substituted. A plug con- 
nection is provided to facilitate the quick 
interchangeability of input sections. 


fi W FOR SIMPLIFIED OPERATION 


Precision Vernier Dials provide an accu- 
rate method for obtaining fine adjust- 
ment during operation. Optional point 
plot or continuous line plotting is a 
feature of both models. Selection is by 
front panel manual control. A new, sim- 
plified pen of one-piece design-used for 
point or continuous plotting—eliminates 
bottles and tubes, permits rapid chang- 
ing of ink colors. Independent action of 
the X and Y axis is achieved with Libra- 
scope’s unique “Floating Gear Train” 
No cables, tapes or lead screws to cause 
lost motion, cable stretching or drift- 
ing out of alignment. The 120° concave 
cylindrical plotting surface provides full 
visibility ...is completely illuminated. 


il aus W FOR WIDER APPLICATION 


These fast, dependable general purpose 
plotters feature 0.1% accuracy, are suit- 
ed for wide applications where rapid 
graphic presentation of data is required, 
such as: laboratory testing, computers, 
data handling systems, wind tunnel, mis- 
sile tracking and quality control testing 
of transistors and other electronic compo- 
nents. Input selection includes Punched 
Card and Tape Converters, Decimal 
Keyboards and Binary Converters. Model 
200-A can plot from Flexowriter tape in 
any code or directly from the Tape Punch 
cables of many digital computers. Sub- 
chassis can be supplied to handle time- 
shared X versus Y plots, or other spe- 
cial circuitry. Write today for details 


LIBRASCOPE X+-VY PLOTTER 
HIGHEST ACCURACY FOR GRAPHIC DATA HANDLING 


NEW LIBRASCOPE PUNCHED TAPE CONVERTER 
Operates from a punched tape reader—Spec- 
ially designed for Librascope X-Y Plotters— 
This unit is adaptable to other plotters. 


LIBRASCOPE INCORPORATED + 8BO8B WESTERN AVENUE 
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GENERAL PRECISION EQUIPMENT CORPORATION 


LIBRASCOPE PUNCHED CARD CONVERTER 
Converts punched card data to analog form 
for input to X-Y Plotters. Automatic Position 
for feeding 50 punched cards per minute. 


GLENDALE, CALIFORNIA 





Weapons Center oper 
e Disseminate 
tional commands 
Air Command, ‘Tactical 
\ir Defense Command and 

headquarters on nuclear weapon 
Research Directorate also 

harged with obtaining and evaluating 


USAI dis 


itions 

information to pci 
such as the Strategic 
Air Command, 
\RDC 


devel 


i 


opment 


this information prior to 

tribution 

® Provide focal point of contact with 

\EC field agencies at Los Alamos and 

Livermore and the AFSWP Ficld Com 
id at Sandia on nuclear weapon de 
clopment ind within 

USAF’ oper requirements 

e Maintain administrative supervision 
er USAF personnel assigned to AEC 

installations at Los Alamos, 


Sandia Corp. and clsewher 


ipplications 
itional 


ontractor 


l 
LIVCTINOTC 


Research Organization 


l’o do this job the 
te is organized into five divisions 
@ Analysis Division headed by Lt. Col 
R Nu lenbe rg 
¢ Bio-Physics Division 
ernest Pinson 
e Kftects Division headed by Lt 
MacPherson Morgan 
@iluman Factors Division 
Maj. N. L. Murray 
@ Warheads Division 
Col. D. C. Jameson 
The Research Directorate splits its 
between the Special Wecap- 
ind outside agencies with 
conducted at Kirtland and 
half ARDC 
Centers, universities and industr Lhe 
Directorate has a $1 million 
divided into 


research directo 


he ded b C 
Col 
he ided by 


headed by Lt 


OTK level 
ms Center 
wut 50 

the other done bv other 
innual 
budget which 1s 1 varicty 
; $50.000 to $75,000 projects 

Main job of Analvsis 
ontinually new concepts for 
the employment of nuclear weapons 
future needs for nu 


Division is 
studs 
ind to analyze the 
lear warhead development to be used 
USAI This divi 
on studies all possible types, weights, 
md yields of future nuclear 
thes 
combat 


delivery svstems 
izes, Costs 
how 
USAI 


thev could be used by 


capons and analyzes can 


10) she fit 
rission and how 
future USAT delivery igainst 
hat kind of targets The Analysis 
Division is responsible for matching fu 
ruture 


into the 


systems 


ure nuclear igainst 
USAF targets with a variety extending 
trom an infantry company In foxholes 


to an industrial city or a supersonic 


weapons 


missile 
One of the major results from the 
Analysis Division work was develop 
ment of the  low-altitude-bombing 
LAB) delivery technique for atomic 
veapons sometimes known as 


toss 


mbing (see diagram) 
This was 
curate method of delivery for fighter 
bombers that would still permit the 


delivery aircraft to escape the lethal ef 


originally developed as an 
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OPTIMUM BREAK AWAY MANEUVER FOR 8-36 


fects of its atomic weapon. Perfected 
by the Air Proving Ground Command 
it Eglin AFB, Fla., this technique has 
been extended to bomber aircraft 
of altitudes and spc 


how 
it a wide variety 
cial instrumentation has been developed 
to make the technique iutomat 


ill-weather « 


and 


give it an ipability 


Nuclear Defense Systems 


Another major contribution was th« 
\nalvsis Division study of the feasibility 
‘f using nuclear weapons in air defens¢ 

Ihe research analysts looked into 
every aspect of emploving nucleat 
rocket for air defense such as 

How far from the target can a 
detonation occur and still kill the tar 
gct? How far away from the detonation 
must the delivery aircraft be to 
excessive radiation for interceptor pilots? 
What is the optimum yield for the 


woid 


uclear rocket warhead? 
of such 


What is the 
ffectivencss 1 nuclear defensive 
rocket? 

Indication of the Analysis Din 
these que 
detonation of ai 
nuclear test device” during the 1955 
Nevada AEC test series and the st 
ment by Gen. Earle P 
er of Air Defens« 
7c symposium in 
that 
would be using 


is10nN § 
stions 


urborne 


uccess nm nswecring 


une in the 
it¢ 
rtridgx COMMNAa 
Command, at a jet 
Washington _ last 
{ SAI mite 


nuclear weapons for ait 


pring new rceptor 


aciens¢ 


As the 


nuclear 


Analysis Division studies ne 
vcapons, it is Coming to grip 
militan 


extreme alti 


is is evervbody else in 
with the cttects ot 
tudes and high Mach numbers on both 


avia 
tion 


weapons ind delivery systems 
Another job of the Analvsis Division 
is to analyze all potential USAF target 
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CARTRIDGE START OF B-57s 


pons. An 
probable cit 
ivery to the we ip 


of future nuclear 


iting 
f 
Ml 


laractecristics 


Gathering data 


ipe method 


of safc 


CTCWS 


on varict 
fol 
we 1pons 18 an 
With extreme al 
face not only the prob 
radiation from the 
weapon detonation but ilso from 


pilots ind 


ring at also 


division task 


deliv« INC 
nalvsis 
titudes CTCWS 
cm of cs iping nu 
Cal 
ymic radiation. In any nuclear 
the allowabk 
to be an operational command decision 
but th 
ish the 


irict of 


Wal, 


dosage level 


would have 
malysis division’s job is to fu 
USAF commands with 
methods 
idiation dosage for aircrews 
The Effects Division aims at gather 
ng data on exactly what happens when 
detonated, 
icld they produce and what the radia- 
fall-out cftccts will be 
USAF is naturally 


with high-altitud« 


iW idc 


to reduce or avoid 


nuclear weapons arc what 


tion and 
Phe 


ruin irily 


oncerned 


nuclear 


on the edg 
eventualh 
ilre ic 


dc rens¢ 


ind 
USAI 1S 


cerned with 


space 
intercontinental 
dav it mav ever 


satcllites 


SOTIIC 
Son 


pace 


al 
ft. It 
tmos 
int 
Dh 

hvy 
pel 
missile 
oting at 


High-Altitude Problems 


What 
plosion outside the atmos; 
knows vet, but the Eff 
busy trving to find out 
made last vear during th 
in Nevada with a drop tI 
high in the an 
need to go mu 
Dr. Al 
idviscr to the AEC 
said during ‘I¢ 


onated 
urgent 
soon as possible 
cntinc 
manager, 
loons wer 
ing nuclear test devi 


S Rockets iT¢ 


Ititude 


- ) a 


DETERMINES BOMB CG AND MOMENTS OF INERTIA 


ire the effects of 


; 


being consider 


sibility for getting the nuclear explo 
sion at the extreme altitudes required 

Bio-Physics Division is concerned with 
measuring, evaluating and 
countcr-measures for personnel hazard 
of nuclear warfare. It 
to Kirtland from the 
search Cente 

An example of how the Bio-Physi 
Division operates is its program on thx 
airborne 


by 


devising 


transferred 


R¢ 


was 
Cambridge 


ind ground: problems encoun 
tered operational units employing 
Obvioush this un 

needed by com 
as the Strategic Air Com 
mand, ‘Tactical Air Command and Ai 
Defense Command to plan tactics f 
nuck 


nud Ic ir weapons 


formation is vitally 


m inds such 


using specin 


weapons 01 


MmIssions 
Working in 
physics division developed method 
predicting 
de varicty 
Il nu le iT 


the laborator the bi 


dosage un 


idiation 
of situations 
warfare and metho 


] ’ 
thes« qosages u t 


cncounterc 


polating 
leve Initial tests 
ictual ate blasts b 
penctrating blast 
ontrolled OF-80 dron« 
first 


yield 


TLIC 


human pene 
blasts 
ift 


luring the Teapot tests ov 


bomb 


carly as 15 minutes 


Human Guinea Pigs 
netrati 
instrumented ‘1 


ind Capt. ¢ 
specialh 


initial carls 
ialh 


Pinson 


hese Dé 


i 
made in 
iets with Col 
Oldfield 
mented human guinea pigs in the 
scat. Pilots wore protective gear 
Co ind C Oldfield | 
only normal fiving g 
The 


looking for the 
for SAC ADC to 
uK h iS 


e How long after detonation do 
tomic bomb blast present a ha 
pilots in ict 
bomber? 
eHow much radiation dosage 
pilot receive on his trip to | 
cloud penctration from hn 
nated aircraft? 

eCan ground crews scrvi 
plane for mor 
after an carh 
@ Exactly what parts of an 
ind h \\ 


soc 
n ir] 


riding as 


but 
Pinson ipt 
Ca 
wec'e¢ 
PAC 


ind qu f101 


interceptor 


missions th 


penetration? 


up radiation particles 
they stav? 

(he early penetrations of Col. Pu 
on and Capt. Oldfield over Nevad 
provided definite answers to th qui 
tions and also proved th« laborat 
prediction methods developed tl 
division 

Pilots re 


*¢ di 


} 


tolerabk radiatio 
g penctration of thr itomi 
flight 


cived 
rin 
Leading 
raft plu 
external 


cloud and = return 
cdg the air 
cracks and in the 


tructure picked up the highest densit; 


+ 


of 


crevices 


in pac ITCdas 
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BREAKING THROUGH 
THE HEAT BARRIER 


The faster they go, the hotter it gets inside guided missiles 
and jet aircraft. The heat comes from friction of air 
and from electronic equipment. 


Heat from friction cannot be eliminated, but heat from electronic 
equipment can be greatly reduced by using transistors. 
However, existing transistors could not be used 

because they would not operate at high enough temperatures. 
Now, Raytheon’s new PNP silicon transistors function 

reliably at high temperatures in jet and missile 
equipment—give 90% savings in size, weight and power. 


Excellence 
in 
Electronics \ / By helping to solve this difficult problem, silicon transistors 
by Raytheon are making a significant contribution to the 

efficient operation of the latest airborne military equipment. 


There are more Raytheon transistors in use than any other make. 


RAYTHEON MANUFACTURING COMPANY 
Waltham 54, Massachusetts 








WHERE SIMULATED MISSIONS ARE FLOWN 


of radioactir ] 
was the hotte 
the plane 

It w found 
f combat p 


that decontamination 
ifter fiving through 


uld 


conditions. Gr 


ies 


tomic clouds we not be necessar\ 


under wartim und 


rews could refuel, re-arm and maintain 
| nlv the addition 
clothes 
ilting from th tvpe of 
that ot 


peacetime 


f gloves 
Dosage re 
would 
several chest 


fr thi work 
be no more than 
X-rays. For 
lecontamination 

Hot” 


1 special cleaning fluid 


operations, 1 


} 


procedure has been 


developed ‘ircraft are washed 
with “gunk, 
originally developed to dissolve grease 
nd dirt on aurcraft 
rinsed with a water spray. 

Bio-physics 


engaged this summer in 


find 


structures and 
division personnel were 
ittempting to 
inswers to the same type of ques- 
under conditions generated by 
vield blasts during Operation 


E-niwetok 


tions 
megaton 
Redwing it the 
Ground 


Proving 


Radiation Measurements 


Another responsibility of the divi- 
ion is development of radiation measur- 
ing instruments. The Armed 
Special Weapons Project is responsible 
for the co-ordination on 
radiation The 
bio-physic concerned pri 
marily with special USAF applications 
modification for 


l’orces 


Inter-SCTV1CCc 
mcasuring 


division 1S 


instruments 


x problems such as 
‘tandard radiation instruments for air 
borne use and developing airborne radia- 
tion measuring imstruments for an 
itomic powered aircraft. 

The division also works on the prob- 
lem of reducing radiation hazards for 
both aircraft and personnel during such 
operational situations as operating an 
lirbase during a period of heavy radio- 
active fall-out. It offers operational 
commands a wide variety of shielding 
and de-contamination methods and 
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writes manuals on handling 
lems for the | 
Ihe job of the warheads division is 
keep abreast of the future state of the 


clopmecnt of 


, 
operation commands 


tr 
rt possibilities in the de 
weapons ind to be the 
ource of USAI 


Personnel of the wat 


new nuclear 


principk information 
on this 
heads division 
lose liaison with the AEC 
it Los Alamos and Livermore and the 
Sandia Corp. Many of them have actu 

worked in these organizations and, 


r¢ yf 


subi t 
} 
maintain an xtreme! 


laboratorics 


onsequently, have a wide ran 


contacts with scientists involved in war- 
head development and packaging 

USAF looks to the warheads division 
to obtain realistic data on what type of 
available from what 
nuclear devices for a period from hive 
to 10 vears ahead. ‘This information 
is needed by the USAF in planning its 
erial delivery systems of the 

Warheads division also must provide 
data on the relative vulnerability of 
nuclear weapons to countermeasures, 
crash, fire and other both 
while aboard a carrier or in the 
tween the carrier and the target, and 
plan protective measures. It also has a 
responsibility to make studies on the 
compatibility of proposed new acrial de 
livery systems and future nuclear weap- 
to make certain that AEC is de- 
veloping the type weapons USAF will 
need. Although the warheads division 
makes this type of study, formal liaison 
between USAF and AEC on the com- 
patibility of future weapons and their 
carriers is handled through the Military 
Liaison Committee at top level Defense 
Department and AEC levels 

I'he human factors division is another 
new function of the research directorate. 
Its job is to reduce the possibility for 
human error in the operation of nuclear 
weapons and their delivery systems. It 
includes human engineering on ground 
support equipment for the nuclear 


vield will be SIZC 


future 


disasters 


ons 


(un) 


J 





anew approac h to true 


3 DIMENSIONAL 
FUNCTION 
GENERATION 


is called PHOSIAC* 


now under development by 
SrepHeNn-DovucLas to meet the demands 
of High Speed Universal Flight 


Simulator Computers, 


Other Srerpuen-DovucLas projects 
ine lude: 
Data Correction Computers 

Ultra High Speed Data Recorders 


Airborne Radar Simulator Computers. 





Write, or call for information 
about SterHen-DoucLas research 
and development facilities or 
employment possibilities. 


*PHOSIAC 
PHOtographically 
Stored Information 
Analog Comparator 


the Stephen-douglas C0., inc. 

RESEARCH & DEVELOPMENT LABORATORIES 

1650 2ist Street, Santa Monica, California 
EXbrook 3-4785, « 3-0145 








‘Roster of Du Pont 


MISSILE ana HIGH-SPEED 
AIRCRAFT SPECIALTIES 


DU PONT ELECTRIC SQUIBS. /nstantaneous squibs are used 
for the ignition of propellants in missiles and JATO units. 
Pressure-developing squibs provide a simple, compact source 
of controlled energy for use in jettisoning devices, escape 
units, drag-chute releases, etc. Delay squibs are available in a 
wide variety of short and long delay intervals. 


All Du Pont Electric Squibs are of the utmost reliability 
and uniformity of action. They are capable of functioning in 
wide extremes of pressure and temperature encountered in 


high-altitude applications. 


DU PONT ELECTRIC DETONATORS. /nstantaneous and 
Delay Detonators are used to initiate *“Primacord” or other 
high explosives. 


All Du Pont detonators and squibs are manufactured with 
rubber-plug closures and abrasion-resistant plastic insulation 
which are unaffected by extremes of temperature. They are 
available in regular, low or high firing current types. 


DU PONT HIGH-TEMPERATURE RIVETS. Du Pont Air- 
craft Expansion Rivets are designed to meet the severe 
strength and space requirements of missiles and high-speed 
aircraft. These heat-resistant fasteners retain high strength 
at elevated temperatures. A-286 Superalloy rivets are offered 
for use in temperatures up to 1400°F., and nickel rivets for 
use to 800°F. All Du Pont Aircraft Rivets are set from the 
head side only and never need after-finishing. 


DU PONT “PRIMACORD” MS DELAY CONNECTORS. 
Available for delaying detonation of “Primacord”. 

Du Pont has had years of experience in delivering ignition 
and detonation devices to the military. Many of these devices 
have been, and can be, designed for specific applications. For 
information on any of the above, write E. |. du Pont de 


Nemours & Co. (Inc.), Explosives Dept., Wilmington 98, Del. 
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weapon systems; the weapon operations 
equipment installed in the carrier air- 
craft, and weapons storage and assem- 
bly procedures. 


Development Directorate 


Happy marriage of the USAF aerial 
delivery svstems and the AEC nuclear 
weapons is the primary job of the de- 
velopment directorate and the “bread 
and butter” mission of the Special 
Weapons Center. This directorate pro- 
vides a management link between the 
aircraft industry contractors who are 
developing new delivery systems and the 
AEC laboratories where new weapons 
are under development It is also 
charged with developing special sup- 
plementary equipment required for the 
complete nuclear weapons delivery sys- 
tem and with providing engineering 
services to USAF organizations which 
procure, maintain ind use nuclear 
weapons 

The problem of compatability has 
grown much more complex since the 
early use of atomic weapons in 1945 
when the main problem was getting the 
bomb to fit inside a B-29. Physical com 
patability between the weapon and car 
rier is a continuing problem. Despite 
the development of the new families of 
smaller weapons, some of the megaton 
vield weapons still pose size and weight 
problems for bombers 

But other factors of compatibility 
now equally important are 
e Electrical—Nuclear weapons require 
considerable airborne equipment in a 
carrier to monitor and control the bomb. 
These must all be carefully planned to 
fit into the carrier and match its aux- 
iliarv electrical power output and other 
sub-system electrical requirements 
e Environmental—This includes vibra- 
tion and the negative and positive G 
loading the nuclear weapon must take 
both inside the carrier and after rclease, 
ind the wide variations of temperature 
it must absorb between the ground and 
high altitude operations. 

e Aerodynamic—This includes the prob- 
lems imposed by external carriag¢ of 
nuclear weapons as on fighter-bombers, 
and the release into a high-speed air 
stream of nuclear weapons carried in- 
ternally by larger aircraft 

e Operational—Installation, arming, fus- 
ing and firing svstems for various nu- 
clear weapons also must b« compatible 
with the delivery tactics and operational 
concepts of the user commands such 


SAC, TAC and ADC. 


Functional Missions 


On a fuctional basis the development 
directorate mission includes the follow- 
ing jobs 
eGuide AEC weapon design. This 
job has a dual aspect. First the develop 
ment directorate participates in USAIP’s 
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formulation of desired military chat 
icteristics for future nuclear weap 
on hese characteristics are tran 
mitted through channels to the Militar 
Liaison Committee where they are ap 
proved and transmitted to ARC. When 
this AEC program begins, the develop 
ment directorate keeps in close touch 


to monitor the compatibility require 
ments outlined earlier. 

@ Guide USAF carrier design. ‘Vhis is 
the opposite face of th compatibility 
problem and is carried out through the 
ARDC agencies that have prime r 
ponsibility for the development ot pal 


} 


ular nuclear weapon delivery system 
uch as the Western Development li 
ision for ballistic missiles, the di 
torate of nuclear svstems for atomi 
powered vehicles and the directorate of 
vceapon tems for manned aircraft 
ind non-ballistic missiles 
¢ Develop components for nuclear 
veapons arming and fusing system 
Responsibility for developing irming 
nd fusing svstems for Al-C-develope 
ts with AEC. But for 
il] USAF missiles, the 
tem re ponsibilit 
development 
. rograms with 
oncerned through the ipprop! 
ARDC weapon systems project 
Most of the current bomb arm 
ind fusing svstems can be casih 
lapted f 
dical new weapons, new components 


1 missile use. However, in 
for the arming and fusing svstem arc 
required 
¢ Develop components for nuclear 
ipons testing, control and monitor 
ing svstems. This is an area in which 
the trend towards simplicity ind han 
dling case has been successful. Earh 
itomic bombs required scientific person 
nel for cach mission to assemble, arm 
monitor the weapon in flight. Bi 
development cffort had reduced 
mmplexity of this operation so that 
peciallv-trained air weaponcer could 
handle this job in flight. New develop 
ments in simplified airborne T-boxes 
have reduced the requirement for au 
borne monitormg even more 
¢ Develop handling equipment for nu 
lear weapons. USAF has a major 
problem in handling nuclear weapons 
fter thev are manufactured by AKC 
Chev must be stored under fairly specifi 
‘onditions, transported to airfields and 
loaded aboard delivery systems. Opera 
tional commands want fast transport 
nd loading facilities since their time on 
the ground is a period of maximum vul 
nerabilitv. Most aircraft deliverv§ svs 
tcms have special problems that require 
design and development of special 
equipment to cope with problems such 
is the nose wheel struts on the B-47, 
the low belly on the B-47 and the wing 
spar arrangement on the B-45. There 
is an urgent need to develop new and 
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Courtesy General I 
Du Pont Aircraft Rivets are currently being used in new ultra-high 


speed engines composed principally of heat-resistant materials, 


DESIGN ENGINEERS FIND 


DUPONT AIRCRAFT RIVETS HELP SOLVE 
HIGH-SPEED TEMPERATURE PROBLEMS 


ONE-PIECE SUPERALLOY FASTENER RETAINS STRENGTH UP TO 1400°F 


Here’s why design engineers report the Du Pont A-286 Super- 
alloy Rivet ideal for advanced high-temperature applications: 
41—A-286 Superalloy retains its high shear and tensile strength 

up to 1400°F. 

2—Du Pont Aircraft Rivets permit great flexibility of design, 

since they are one-piece fasteners set only from the head side 

an asset of paramount importance in today’s limited-space 

designs. 
These rivets also speed and simplify manufacturing processes. 
Just place rivets in drilled holes and expand them. Sheets are 
locked firmly together. No after-finishing is necessary. 


Also available for above-average temperature applications 
are Du Pont Nickel Aircraft Rivets. These fasteners are designed 
to withstand approximately 800°F., and have all the mechanical 
advantages of the Superalloy Rivet. 

For further information on the specifications and design possi- 
bilities of heat-resistant Du Pont Aircraft Rivets, write: E. I. 
du Pont de Nemours & Co. (Inc.), Explosives Dept., Wilming- 
ton 98, Delaware. 





Heot-resistant Du Pont Aircraft Rivets are manufactured with either 
modified brazier or 100° countersunk heads in A-286 Superalloy and 
nickel. Currently available in three nominal diameters, 1-8"', 5 


3-16", and a wide variety of lengths. 











DU PONT AIRCRAFT RIVETS 


A Product of Du Pont Research 


BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 





Honeywell Aero manufactures the only null 
balancing capacitance system for measuring 
liquid oxygen. It provides the pilot with extremely 
accurate oxygen supply readings, and signals 
him when the supply reaches the danger point. 
The system’s sensor is sealed inside the 
container. A separate indicator with 


transistorized power unit is available (no. 1 


above) as well as asingle package transistorized 


unit (no. 2). This system demonstrates 
Honeywell’s leadership in capacitance 


measurement systems. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 

















better equipment for both transport 
ind loading of nuclear weapons. 

¢ Develop suspension and release sys 
t This includes bomb 
shackles, sway braces, slings, retraction 


em components 


devices, hoists and weapon eyjectors. 

® Develop special bombs and rockets 
USAI 
often needs special configurations of 
nuclear bombs or rockets for specific 
missions or carriers. For certain cases 
such as development of bomb shapes 
and other particular USAF applications, 
the Special Weapons Center is assigned 
responsibility. 

© Co-ordinate USAF development of 
devices for nuclear weapons 
These drogue devices are normally devel 
oped by Wright Air Development Cen- 
ter, but Special Weapons Center’s job is 
to establish the need for such devices, 
levelop their operational characteris- 
tics, arrange to establish specific devel 
programs at WADC and 
co-ordinate this development with AEC 
¢ Develop nuclear practice bombs. 
USAF has a big requirement for bal- 
listically-true nuclear 
since operational 


tor use with nuclear warheads 


droguc 


opment 


practice bombs 
training with live 
bombs would be too expensive and 


politicalh 
larh important — for 


impractical. This is particu 
fighter-bomber 
pilots must become 
accustomed to asymmetrical control 
forces while flying a bomb to the target 
and during delivery maneuvers 

¢ Coordinate development of nuclear 


WADC equip 


nent laboratory actually develops thes« 


delivery where 


simulators 

levices that permit crew traming in 
ion of control and monitoring 

tems for nuclear weapons 

® Develop nuclear weapon attack plan 
Some delivery methods fo 
nuclear weapons require extremely de 
tailed pre-flight 
such data as fuse settings, 
conditions, altitude 
tions, ballistic data, escape methods and 


ning data 


planning to includ 
ittack entri 


speed, Ww ind condi 


other factors 
ARDC centers and 
USAF commands in engineering stand 
ird ind field 
problems on nuclear weapons and re 
lated equipment Special Weapons 
Center supplied Air Materiel Command 
speciications for procurement on 
ind US Al developed nuclear 
weapons and related equipment. 


¢ Support other 


cenginccring scrv icc 


Atomic Test Group 


The organization now known as 
#925th Test Group (atomic) has de 
livered all of the air-dropped atomic 
bombs in AEC tests since the end of 
World War II and last May made the 
first air drop of a thermo-nuclear bomb 
with a megaton yield over the Eniwetok 
Proving Ground 

The 4925th Test Group operates a 
fleet of 55 aircraft valued at $90 mil- 
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lion and ranging from the latest USAF 
bombers and fighters such as the B-52 
l’-100 and F-101 to special equipped 
C-47s and helicopters. It currently has 
109 active test programs and uses fa 
cilities valued at $10 million with S15 
million in support and test equipment 
rhe group consists of five squadron 
e 4924th Squadron is the 
electronics equipment test organization. 
e 4926th Squadron is the atomic cloud 
sampling squadron operating I-54 jet 
fighters and B-57 jet bombers 
© 4927th Squadron does atomic weapon 
testing with fighters and medium 
bombers and is equipped with the 
F-100, F-101, F-84F, F-86, B-47 and 
[-33 
e 4928th Squadron is a composite test 
squadron including the heavy bombers 
such as the B-52 and B-36 light bomb 
ers such as the B-66 and B-57 and 
laboratory aircraft such as specially in 
strumented C-47s, and H-19 helicopters 
¢ 4929th Squadron is a development 
test organization concerned with pro 
viding technical support for the other 


irmament 


missions. 


Nuclear Drops 


I'wo biggest test operations of the 
925th Group are in support of the 
AEC testing of nuclear devices and 
new weapons at the Nevada Proving 
Grounds north of Las Vegas and th« 
Eniwetok Proving Ground in mid 
Pacific The 4925th Group drops an 
nuclear we pons OI test devices that 
ire required by AEC 
wide variety of specially instrumented 
ircraft to perform specific mi 
upport of full-scale tests. It also tracks 
the radioactive cloud and 
fall-out Until the four-mile error 
in dropping a megaton yield weapon 


ind provides a 
ions in 


MOnILCOT 


was made in the current operation Red 
wing at Eniwetok, the 4925th had 
record of delivering their atomic bombs 
with a circular probable error of les 
than 700 ft 
of predetermined time 
Ihe test group ilso does the first 
of nuclear weapons with each 


ind within seven second 


new acrial deliverv svstem as it comes 
off the aircraft industry production 
lines and trains the first USAF in 
tructors in the combined use of th« 
weapon-aircraft combination. For ex 
imple, the test group first tested the 
3-52 as a delivery 
kiloton 
nuclear-weapon delivery capabilities of 
the F-100 and F-101 fighters and the 
B-66 

In addition, the test group does engi 
neering evaluation of prototype nuclear 
weapons and their associated equipment 
and runs test programs on terrain sur 
veys, cloud tracking, cloud sampling 


vehicle for both 
ind megaton-vield bombs and 


and other miscellaneous procedures re 
lated to nuclear weapons testing. ' 


es 


Wanted: 


Design and 
Development 
Engineers 


h ANY NEW control devices—like those 
for the liquid oxygen system shown 
on the facing page—are currently being 
developed by Honeywell Aero. And 
Honeywell's accelerated development 
programs call for many more such ad- 
vanced and challenging projects 


; 


Design teams now being formed 


offer 
exce} tionally exciting careers to creative 


engineers capal le f designing COmpo- 


nents and systems for 


INERTIAL GUIDANCE 

FLIGHT CONTROL SYSTEMS 

LIQUID MEASUREMENT 
SYSTEMS 

VERTICAL, RATE, AND 
INTEGRATING GYROS 

DIGITAL COMPUTERS 


At Honeywell you'll head up your own 
task group. Draftsmen, technicians, 
odel makers and evaluation engineers 
essential to the project 
for technical instruct 
An engineering degree or 
plus pra tical experience 


Similar ¢ lip! ent is f 


Consider these advantages 
@ Minneay 


parks 

a sult 

@ Travel ar 

@ First-rate salar 
systems, plant ; 
. Honeywell 

is a x 

cont ually 


nent opportunity 


Write to us 


If you are interested in ; 
well, call or send your résu 

D. Wood, Technical Director, Aeronauti- 
cal Division, 2604 Ridgway Road, Min. 


neapolis 13 


Honeywell 


AERONAUTICAL DIVISION 





| he pioneer manufacturer of 


packaged high pressure 
pneumatic systems now offers 
two additional high capacity compressor 
packages designed specifically for 


fuel air starter. systems. 


The Cornelius Company has designed two new 
‘*packaged’’ pneumatic systems. The new Models 
86D1500 (10 CFM) and 86D1600 (7 CFM) 3000 PSI 
packages provide complete air supply systems up 
to the air reservoir. 


These new “package” systems combine inlet air Save weight and space with Cornelius “packaged” 


filter, absolute pressure regulator, compressor, mois pneumatic systems by eliminating separate compo- 

ture separator with thermostatically controlled heat nents, associated tubing, fittings and flare connections. 
a ” 

ing element, automatic condensate dump, check Packaged”” systems mean potential leakage 

nage 


valve, pressure switch, relief valve and back pressure ire eliminated and system reliability 


valve into a complete pre-tested, functional system Jualification of complete “packaged” 


: 
iy for installation in airframes. optimum compatibility of all component 





The enthusiastic acceptance of Cornelius high pressure “packaged” pneumatic systems is evi- 
denced by widespread use of Cornelius Model 130 compressor packages. Model 130 “packages” 
have been proven by thousands of hours of flight service in the aircraft named below. Cornelius 
“packages” are |.D.E. approved as complete functional air supply systems. 


MODEL 130R1301 MODEL 130R1901 MODEL 130R2101 
DC MOTOR DRIVE AC MOTOR DRIVE AC MOTOR TANDEM DRIVE 


Grumman S2F Martin P6M Boeing KC135 
Lockheed P2V Canadair CL-28 Boeing B52 
Martin PSM 
In addition, Model 130 series compressors are used in McDonnell F2H-3, F3H; 
North American FJ-2, FJ-3, FJ-4; Chance Vought F7U-3, and Grumman FIIF-1. 











For details about the two new Cornelius compressor “‘packages’’ write for complete engineering data. 


ountls 
THE COMPANY 


Minneapolis 21, Minnesota 


PIONEERS IN THE DEVELOPMENT OF AIRCRAFT PNEUMATIC SYSTEMS 
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WS-125A Will Measure Range in Days 


By David A. Anderton 


Weapon System Number 125A is a bomber with supersonic dash per- 
formance, powered by the terrible energy that has devastated two cities, 
vaporized a fleet and swallowed an island. 

It is the first of a long line of aircraft whose engines will be turned by 


the heat from nuclear fission. 


The bomber, with range measured in days 


instead of miles, will be joined by early warning aircraft, logistics carriers 
and mother planes bearing fighters armed with air-to-air missiles. 


hese are the first 
ing through stages for 
birth not too distant. Still 


the fleets of nuclear-propelled trans 


generation, nov 
( mbri onic 


unborn 


missiles and the vehicles that will 
man bevond the limits of his know] 
ind sight 
he job of cr solving 
men for the 
riad aspects of nuclear propulsion is 


the responsibility of the Air Re- 


h and Development Command. 


iting dreams, 


pic ind mecasuring 


Two Programs Under Way 


wo parallel programs are under way 
the 125A, with a possible third in 
Com lt 
namics ¢ orp 
tric Co. on on 
f powerplant plus 
f orked out b Lockheed 
rp. and Pratt & Whitney 
United Aircraft Corp 
Final choice of powerplant and con- 
It’s on an “and 
both might be 
chosen for following through to the pro 
duction model. It is certain that the 
WS-125A program will call for a num 
ber of experimental aircraft, probably 
il! identical externally An early test 
vehicle definitely of prototype con 
figuration is the (¢ XB-36H, a 
modified B-36 with a small test reactor 


be ird 


division of General 
teamed with General 
concept. A second 


be 


fhng 


id urplane is 
Aircraft 


Division 


ration is uncertain 


isis; either or 


not 


onvall 


Sub-Systems Already Tested 
The WS-125A system is 


closer to reality than is generally real- 
ized. Many of its sub-systems and com- 
ponents have been built and tested in 
the peculiar environment in which they 
will work 

Phe list of tangible accomplishments 
Progress to date in- 


bomber 


is a formidable one 
cludes 

e Tests of representative systems of typ- 
ical aircraft. Designers now can find 
out what happens to all parts of a land- 
including the tires (they get 
ind the hydraulic fluid. Similar 
data is available for standard radars and 
issociated These results are 
based on the “go, no-go” philosophy. 

e Knowledge of the behavior of conven 
tional structural materials under condi- 
tions of elevated temperatures plus ra- 
diation 


ing gcaf;r, 


spt me 


systems 
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e Useful life data for many components. 
l'ransistor life, to 
been established quite precisely 

@ Heat exchanger system tests. Th« 
1 t verv high 


| long 


cite one example, has 


first sub-svstem experiments 
have been conclude 
1 centrifugal 


: 
heat while 


temperatures 
io. During one of these, 
pump ran at 
molten metal through its spinning in 
terior There was not even a gas leak 


Much remains to be done before an 


vellow ting 


of these svstems can be considered con 
pletely understood. Most of the data 
has been gathered with the idea of es 
tablishing limits; either the unit worked 
or it didn’t. Either 
the air 


it was accepted for 


plane or it was rejected 


I 


Many Centers Involved 


mother growing 
science and that 
scheduling boards of 
problems 
many groups within the 


Like human factors 
held of 
cuts across the 
ARDC 
are shared by 
Command, 
around the country 

the peculiarities of propulsion by atomic 
dominating factors in the 
future plans of every center 

e The search for fundamental 
edge of the atom itself is aided by 
studies sponsored by the Office of Scien- 
tific Research 

e At Cambridge and Rome, engineers 
ibout the effects of nuclear ra- 
diation on communication, radar and 
countermeasures equipment 

e Laboratories at Wright Air Develop 
ment Center must 
of systems planned to operate in the 
searing rays of a reactor 

© Parts of the powerplant will be tested 
it AEDC 

eA crew from the Flight Test Center 
will evaluate the flight performance of 
the prototype 

e The destructive power of the weapons 
born at Special Weapons Center will 
vield constructive data that can help 
save the lives of the crew in the 125A 
e Establishing the human tolerance to 
radiation is a special responsibility of the 
Aero Medical Laboratory, where many 
kinds of data are being correlated 

e The Nuclear Engineering ‘lest Facil- 
ity, scheduled for completion at WADC 
in 1958, will take a large load of the 


engineering 
nuclear propulsion 


geographically spread _ all 
Considerations of 


cencrg\ irc 


knowl- 


worry 


oversee the design 


technical s f WS-125A fi 
crowded f the AR¢ 


manv tests have | n and 


ARDC’s Partners? 


But the 
Command's 
ARDC and 
m n ar 
lly productive 
Gen Dor ild J Ke 
issistant for nu 
ARDC’s commander 
S. Power. Gen. K 
the Aircraft Re l 
AEC’s Reactor De 


ment 


B lgTeK 
Department and 


n, AKC 


(Commiussi 
' what 
form ( 

nuclear pov 
AEC-USAI 

| Electric and Pra 
fram ntracts Ww 

Convair 

; the buver 

Much 
has b cn don 
tional Laboraton u eactor 
lesting Station i Idaho, 
nd the Oak Ridg iborator\ 

Oak Ridge, in fa I ved one of the 

nuclear propulsior ms now being 

built 

Contractors are major contr 
to the VS-125A program Lockheed 

uirframes must carry P&W 

The School of Avia 

he Surgeon Gen- 


LT 


] 
name THI 


WOTK 


1 


butor 


and Convair 
and GE. engines 
tion Medicine under t 
eral of the Air For 
vital contributions 
ind progi 
with human dosage 
Medical Advisory Group 
internationally known ( 
porting through the school, is lending 
great help 


The Dominating Red Thread 


Through the entire 
being woven for nuclear-propelled ait 
craft runs a single red thread: radiation. 
It dominates the pattern from start to 


follow 


te 


ims to 


wuthorities 1 


fabric of progress 


finish 
Onto the troubles 
contemporary 


caused bv the high 
flight 


troubl 


temperatures of 
must be piled entirel 
triggered by the invisible ravs from the 
tomic heart of the aircraft powerplant 

Radiation can kill or men. It 
can alter materials, making structural 
changes in the metallurgy of allovs, mak 
ing rubber tires and 
spongy, and making radars inoperative 
It contaminates the clothing, 


new 


InypUure 


s¢ ils ind lines 
crew's 
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charts and computers, the pencils in 
their coveralls, their food and _ their 
waste. 

A few years ago, these problems were 
just questions, their answers unknown 
because of the lack of data. But now 
there are answers to many of them, ob- 
tained from tests of everything from 
tiny material coupons to complete lr- 
craft dunked in a swimming 
pool reactor 

Graduallv the knowledge of radiation 
cffects on things grows. But the big 
unknown is the effect on humans—on 
the crew that must fly the airplane, the 
ground technicians who maintain and 
repair it and its systems, the contractor 
representatives who live with their air- 
craft or powerplant or pumps or valves 
in the field and work alongside the me 


svstems 


( hanics 


Inside the Engine 


Ihe basic element of a nuclear pow- 
crplant is the reactor. Here in a small 
volume is generated the enormous 
amount of heat to be into 
mechanical power by the engines. But 
the atomic fire burns with the energy 
taken from the binding forces that hold 
the atom together; with that force re 


converted 


moved, the atom flies apart. Its frag 
ments are hot and dangerous. These in 
visible bullets can injure, maim and 
kill. They can cause something like a 


summer sunburn, or a disfiguring death. 

These sub-atomic missiles can’t be 
avoided, but they can be stopped by 
shielding. Some will balk at a sheet of 
paper or aluminum; others will demand 
a defense of a thick wall of lead or con- 
crete. 

There are two wavs to shield an air- 
craft reactor: 
© Near-unit shielding, where the total 
amount of shielding material is placed 
iround the reactor itself. 
¢ Highly divided shielding, where th 
total amount of shield is proportioned 
between the reactor and and the crew 
compartment. 

Technical trends suggest that the 
highly divided concept is the better 
wav. It keeps the cross-section of the 
fuselage at a minimum, which means 
high performance. But it induces ra- 
diation problems; stray particles can es- 
cape from the lightly-shielded sides and 
be bounced back by collisions with air 
molecules to increase radiation densities 
in the crew compartment. The same 
particles can damage structure, avionic 
gear and the aircraft systems. 

A completely shielded reactor, de- 
signed with present-day long-term safety 
requirements in mind, would be so 
massive that no reasonable aircraft could 
lift it off the ground. Such a reactor 
would be completely safe; the conserva- 
tive radiation levels that have been es- 
tablished by the AEC would not be 
exceeded and operators could then stand 
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by the reactor on continuous duty. 

But a short military mission is played 
to a different set of rules than a long 
term laboratory operation Chere is a 
compromise somewhere between life 
and death, a calculated risk made worth 
while by the tremendous pavoff of the 


military mission 


But where is that dividing line? 
Neither the white of long life nor the 
black of instant death icceptabl 


how gray can the mixture be? 


Balance of Life 


lo find out, vou must know the 
damage done bv radiation The four 
horsemen of the atomic Apocalypsc¢ 
iipha and beta particles, gamma _ rays 
md neutrons—can cause cataracts, leu 
kemia, genetic changes and shortening 
of the life span 


Che probabilities of any or all of 


these effects have to be weighed against 
the value of the mission to be performed 
by the atomic airplan The final de 
cisions on shielding—which will deter- 


the amount of radiation reaching 
the crew—have to be from that 
fine balancing of values 

The acute aspects of radiation effects 
that occur short time 
itter exposure—are well known. But the 
chronic aspects that reach their full ef 
fect with time are not so well defined. 
There has not been enough time vet 
to determine them 

So there are no criteria for unsafe 
exposures. The AEC level of 300 mil 
liroentgens per week was determined as 
a conservative value for long-term ex 
posure. A chest X-ray gives a dose 17 
times that value. But the data from 
which to draw conclusions is 
scarce. Some can be ob- 
tained, but there is imperfect correla 
tion 


One-Shot Crews 


Right now the tendency is to be over- 
cautious. One generally accepted con- 
cept is that of the one-shot crew. The 
idea would be to out special 
crews for missions in the atomic air- 
plane, much as lead and select crews are 
chosen by Strategic Air Command. 
crews would train for a single 
1 single target and alter 


THIN 


m ic 


those within 


damage 
indications 


single 


These 
mission with 
nates 

If war came, this crew would perform 
its mission and retire. 

The reason is a conservative one, be 
cause the exposure limits are not known 
to anv degree of certainty. Rather than 
take a chance with the chronic prob- 
lems, some atomic scientists feel that 
a crew should have only one mission’s 
exposure to radiation. 

But what about an emergency? Sup- 
pose the plane were hit by enemy fire 
and its powerplant controls were 
knocked out. The reactor runs away, 
becoming a, seething mass of molten 








To the 
ENGINEER 


of high 
ability 

































Through the 
efforts of engineers 
The Garrett Corporation 
has become a leader in many 
outstanding aircraft component 
and system fields. 
Among them are: 
air-conditioning 
pressurization 
heat transfer 
pneumatic valves and 
controls 
electronic computers 
and controls 


turbomachinery 


The Garrett Corporation is also 
applying this engineering skill to the 
vitally important missile system 
fields, and has made important 
advances in prime engine 
development and in design of 
turbochargers and other 
industrial products. 
Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions 
are now open for aerodynamicists 
... mechanical engineers 
... mathematicians . . . specialists in 
engineering mechanics .. . electrical 
engineers . .. electronics engineers. 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 
write today, including a resumé 
of your education and experience. 
Address Mr. G. D. Bradley 
f ~~ A 
a 4a 7. ( 1 134) CORPORATION 


9851 So. Sepulveda Blvd. 
Los Angeles 45, Calif. 
DIVISIONS 
AiResearch Manufacturing, 
Angeles 
AiResearch Manufacturing, 


oenix 

AiResearch Industrial 

Rex — Aero Engineering 

Airsupply — Air Cruisers 

AiResearch Aviation 
Service 
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1 Ib. OUTFLOW VALVE 


(poppet) 6.8 Ib. OUTFLOW VALVE 
executive airplane 


(poppet) 


commercial transport 
2.0 ib. OUTFLOW VALVE 
(poppet) 


. » 
| cc Ba 
° . military cargo 


IF g 
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vacant 











CABIN PRESSURE 
CONTROLLER 


OUTFLOW VALVE 


5.5 ib. OUTFLOW VALVE 
(poppet) 
we —— military transport 


0 & 


13.3 lis, OUTFLOW VALVE 
17.5 Ib. OUTFLOW VALVE (butterfly) 


(butterfly) commercial transport 
military transport 


Two unit pressure control 


FOR ALL SIZES OF AIRCRAFT CABINS 
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4.4 ib. OUTFLOW VALVE 
(poppet) 
commercial transport 





Simple, proved AiResearch pneumatic system operates 
independently...requires no outside power 


The two elements of the complete The outflow valve is a simple dia- pilot manual control whenever 
AiResearch cabin pressure control phragm and spring operated valve conditions warrant it. 
7 system are a pneumatic controller connected to the controller by a This system is immediately avail- 
and an associated outflow valve. pneumatic line. It may also serve able for all aircraft models. Your 
Only calibration is required to as a safety valve under emergency inquiry is invited. 
adapt the controller to various air- conditions. Qualified engineers are needed 
" cratt cabin pressure requirements. An electrical or pneumatic over- now tor unexcelled career oppor- 
Minimum or no servicing is needed. ride can be provided to give the tunities. Write for information. 


CORPOHATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 


THE 





Designers and manufacturers of aircraft systems and COMpONENES:; REFMGERATION SYSTEMS + PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 


CARIN A1® COMPRESSORS + TURBINE MOTORS + GAS TURBINE ENGINES + CABIN PRESSURE CONTROLS + WEAT TRANSFER EQUIPMENT + ELECTRO-MECHANICAL TQUIFHENT + FLECTRONIC COMPUTERS 48D CONTO@OLS 


giperasc 
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THE SHAPE OF THINGS... 


T. la ; j 
/ the pe fuel 
Cc 
oeve 
pe desig 
; nn j S o- - - 
B ] fuel ce that w withstand 
; ft 
. D r . si} [ ‘ c - 
For the shape of better things to come...we invite you to Look to the Future with Firestone. 


Fi restone TIRE & RUBBER COMPANY 


AIRCRAFT DIVISION...LOS ANGELES 54, CALIFORNIA 
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fuel and transfer medium, pumps and 
lines. Shielding is no good any more. 
The crew might eject; but they would 
be irradiated with a massive dosc 

Must the designer provide enough 
hiclding around the jettisonable parts 
f the cockpit to get a crew through th 
runaway reactor flux without injury? 


Landing Problems 


How about battle damage not sufh 
cient to prevent the plane from getting 
back to base? Its landing gear or flap 

tems might be shot out and the pilot 
torced to make a bellv landing Sup 

ose the plane broke up, spilling its 1 
to er the runwav? 

Or suppose it didn’t quite make the 
field and landed short, or brok up im 

ud-air during the approach 

The ( latt on idcrations ir the 

st to deal with because the rane 

f a nuclear aircraft makes it possibl 

hoose a ba emote from popul 
t 1 masse 
Even the saf cturn from a mussion 
O king-siz roblems The aircraft 
mtaminated by radiation from th 
t of it wn nuclear we ipons 

bly from the near-miss or fallout f 
n atom nti-aircraft missile, and I 
tainly from its self-generated radiation 
Ilow can a ground crew handle it 

Perhaps remotely controlled cranes 
could lift out the reactor and dump it 
into a shielded pit Another cranc 
might remove the crew compartment 

nd trundle it awav on a radio-controlled 

truck \ robot tractor might tow the 
cmpty airframe to a decontamination 
building 

The training of a crew to flv a nuclear 


raft means that crewmen must re- 
cive some actual radiation unless thes 
train only in simulators. ‘There is some 
feeling that even the most accurate sim 
ulation of flight docs not train suff 
ciently for a complex mission 

Maintenance and repair of nuclear 
ircraft means radiation hazards foi 
ground crews and the contractor field 
crvice representatives 

Finally the airplane has outlived its 

usefulness; it is war-wearv and normally 
it would be broken up for scrap. But 
not this plane—it must be treated al 
most like a spent fucl clement and 
repared for disposal at some remote 
ite where atomic ashes still burn. How 
do you handle a large mass of hot mate 
rial at one time? 

“Working on these kinds of prob 
k ms,” said ( ol Clvde R Gasser 
WADC’s Director of Research, “makes 
vou feel like you're trving to do even 
thing behind vour back with mirrors 

“We've been working on WS-125A 
for 11 vears,”” he said. “There is a lot 
to be done, but we're already working 
on the next ones 

“This WS-125A is just the first step, 
and there’s a long road ahead.” 
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SUB MINIATURES 


Now you can get sub-miniature “key-locking™ inserts 
in 0, 1, 2, 3, and 4 thread sizes. Sub-miniatures, made 
only by Kelox, offer design engineers the opportunity 
for making small assemblies even smaller and lighter. 
Identical to regular Kelox inserts, these new “key- 
locking” sub-miniatures will not rotate or loosen with 
vibration . . . provide maximum holding power . . . save 
weight and space. 


SAVE WEIGHT... 
SAVE SPACE 








; 
® 
= win KELOX 
= with 
‘= ? 
= The Kelox system of threaded and tapped inserts offers the 


ultimate in weight- and space-saving design. Maximum 
holding power between parent and bolted piece is ob- 
tained because patented “‘key-locking” produces no stress 





concentrations and permits complete use of external 
threads. Independent laboratory tests have verified that 
““key-locking” successfully withstands application of 
maximum torque. 

Low cost, easy-to-install Kelox inserts are available 
for internal thread sizes from 0 to 3 inches. Made of 
many materials (alloy steel, corrosion-resistant steel, 
brass, aluminum alloy, monel, etc.), Kelox inserts are 
also available with thin 
or thick walls for use 
with various materials ——— 
—aluminum, magnesi- , 
um, “pot” metal, plas- 
tic, titanium, steel, etc. 










EXTRA LARGE 


For big assemblies, Kelox extra large in- 
serts (up to any specified diameter) give 
unmatched performance— performance 
that verifies the soundness of Kelox ex- 
clusive ““key-locking” principle. Only Kelox 
offers you a positive, non-rotating insert 
that does not break down protective coat- 
ings like ceramic . . . requires no special 
threads ... gives maximum reduction of 
space and weight. 


Fasteners, Inc. 


580 Fifth Avenue 
New York, New York 








at 


@. 
ow 


The new 1649A Super Constellation spreads its wings! Major 
wing and propeller improvements planned for the new, longer- 
range Lockheed Super Constellation aircraft due in 1957 
mean important changes in intercontinental flight. Carrying 
up to 9600 gallons of fuel, the new Super Constellation at 


Lockheed launches 3 new aircraft! 


twist or curl. Assemblies can be made to closer 
tolerances, and there is minimum uniform stretch. 


ranges beyond 4200 miles will fly point-to-point 70 mph 
faster than other piston-powered airliners. By moving its 
four powerful turbo-compound engines farther outboard, 
along its 150-foot wingspan, Lockheed promotes additional 
quietness in passenger cabins. 


The three new Lockheed aircraft shown on this 
page all are equipped with Macwhyte ‘“‘Hi- 


Fatigue’’ Control Cable. The wide use of 
Macwhyte aircraft products by leading manu- 
facturers like Lockheed is proof of their quality 
and dependability. 


Macwhyte makes a complete line of sizes and 
types of ““Hi-Fatigue’”’ aircraft control cable in 
Galvanized, Tinned, or Stainless Steel. Macwhyte 
aircraft products meet the requirements of 


aircraft manufacturers, airlines, and military 
specifications. 


Because it is properly PREformed, “Hi- 
Fatigue” cable lies dead with no tendency to 


, ‘ World’s faster fighter, Lockheed’s new, 
ultrasonic F-104A Starfighter is pow- 
ered by the new General Electric J-79 





jet engine. Wing measures only 7'4 
feet from fuselage to tip. Unique fea- 
tures include: The most powerful jet 
engine, thrust per pound, ever devel- 
oped; a T-shaped “‘flying tail.” 


The sea- going T2V -1, the first 
jet trainer designed to operate with 
U.S. aircraft carriers, flies at 600 mph, 
lands at 97 mph. Among its new fea- 
tures is a system by which compressed 
air from the engine is channeled into 
the wing and squirted through tiny 
holes directed at the flaps and ailerons, 
providing greater lift, improved anti- 
stall performance. 


Manufacturers of “Hi-Fatigue” Aircroft 
Cable—' ‘Safe Lock’’ Cable Terminals— 
Cable Assemblies—Tie Rods—Braided 
Wire Rope Slings—Bright, Galvanized, 
Stainless Steel, and Mone! Metal and 
Plastic Coated Wire Rope. 


2905 Fourteenth Avenue, 
Kenosha, Wisconsin 


KAA CWHY TE 


CABLE - TERMINALS - ASSEMBLIES -TIE-ROOS 


Los Angeles 21, 2035 Sacramento St 
Ft. Worth 1, P. O. Box 605 « Portland 9, 
1603 N. W. 14th Ave. © Seattle 4, 87 
Holgate St. « San Francisco 7, 188 King St 


MILL 
DEPOTS 


New York 4, 25 Water St. « Pittsburgh 19, 
704 Second Ave. * Chicago 6, 228 So. 
Desplaines St. * Detroit 3, 75 Oakman 
Bivd. * St. Poul 14, 2356 Hampden Ave. 

















@ REACTOR 


First USAF Reactor Due in Two Years 


Wright-Patterson AFB, Ohio—The Air Force’s first big nuclear reactor, 
the 10-megawatt heart of the Nuclear Engineering Test Facility at Wright 
Air Development Center, is scheduled to begin initial operations within 


two years. 


\ major task for NETF will be technical test support for the nuclear- 
propelled WS-125A weapon system. Everything from tiny samples of materi- 
als to completely operational major systems will be tested. 

Availability of this new reactor and its test areas will relieve greatly the 
WS-125A workload now programmed into the overloaded reactors of the 


Atomic Energy Commission. 

Present plans call for NETF to be 
fully staffed, with calibration and shake 
down runs behind it, by mid-1958. 
Construction began last month on a 
site near the south boundary of 


WADC. 


Five Test Areas 


Basic layout of the reactor building 
ill provide five different testing facil» 
ties 


e “Swimming pool,” a large water con- 


tainer where a complete crew compart- 
ment or other large prototype aircraft 
system can be subjected to controlled 
levels of radiation 
© Two bare reactor faces, with adjacent 
test cells where a complete engine or1 
other component can be tested in the 
presence of intense radiation 
©A thermal column, which provides 
thermal neutrons for test purposes. 
(hermal neutrons are atomic particles 
1 moderator until their 
energy is about that of the 
toms of the medium that is being 
tested 
They are associated with the fuel ele- 
ments of a reactor. 
eA gamma source, which actually is a 
torage dump for spent fuel elements. 
Gamma radiation comes from the fis- 
m process and is given off by the fuel 
ish after fission has begun 
eA “rabbit” for testing materials dur- 
ing a brief exposure to extremely high 
liation. This unit gets its name from 
clectric rabbit of the dog tracks, 
ind is like a car running on a circular 
} 


slowed down by 
iverage 


The 


the car, which rushes through the 


sample to be tested is placed 


reactor core. 


Test Object’s Route 


These test laid out 
In a cruciform pattern projecting from 


installations are 


the reactor faces 

\fter exposure in one or more of 
these areas, the object being tested will 
be moved to the High-Level Radiation 
Building adjoining the reactor building, 
the extent of radiation damage 
will be determined 

With the tests and analysis 
pleted, the irradiated object has to be 
moved again to a waste disposal storage 


whe re 


com- 
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ind treatment plant. There it will be 
readied for shipment and final disposal] 
it one of the Atomic Energy Commis- 
sion sites. 

A laboratory building will 
contain facilities for low-level radiation 
work in metallurgy, chemistry, physics 
and other fields. 


nearby 


Plans for Staffing 


The NETF staff will combine 
tary and civilian technicians who have 
spent from six months to a year in 

ecial training at one or more of the 
Atomic Energy reactor 
stations 

In addition, there will be specialists 
familiar with the particular problems 


mili- 


Commission’s 


of the nuclear svstem 

WADC laboraton I) 

the complete rigs they want to 
inalyze test results and determine the 
courses of action sug 
inalvsis. 


gested 


Service Group 


ilso will b« 1 service 
up within the Acronautical Research 
Laboratory of WADC’s Research 
Directorate to handle special analytical 
work 

Contractors are expected to supply 
trained in nu 


here group set 


professional personnel 
clear problems, for their scheduled tests 
in NETI 

NETI 
ward establishing an 
center. Said one officer 
itomic center some da‘ 


is one of the first teps to 
ARDC itomi 
“We'll need an 
for the 
svstems nuclear 
it lead out to 


id in ed 
manned nuclear 
rockets and the things th 
spacc 
“The 


crude beginning of a long line 


nuclear bomber is just the very 
ot these 
vchicles 

“You can’t make progress without the 
tools.” 8 


FIRST AIR FORCE reactor will give test support to nuclear-powered WS-125A. 





ee 


@® XB-36H 
. e 
bey i 
ped es 


ENLARGED nose of modified B-36 contains shielding. Official radiation symbol decorates tail. 


XB-36H Tests First Airborne Reactor 


XB-36H crew on first flight: A. S. Witchell, Jr., pilot; J. C. Nance, nuclear test engineer; 
L. C. Brandvig, copilot; S. M. Andrich, flight test engincet; J. D. McEacherm, flight engineer. 


174 


Ft. Worth, Tex.—The first airborne 
nuclear reactor tests are being made 
now under dynamic conditions in the 
Convair XB-36H, modified B-36 air- 
frame. 

Uhis airborne reactor, designated 
ASTR, is one of two nuclear facilities 
operated by Convair Division of 
General Dynamics Corp. to get back- 
ground data for the development of 
the company’s nuclear-propelled wea- 
pon system. The ASTR is a low- 
power unit, rated at one megawatt, 
about equivalent to 150 Ib. of thrust 
if it were part of a propulsion system. 

The majo purpose of the urborn 

ts are to reafirm ground reactor dat 
to gain experience in reactor handling 


and equipment functioning, and t 
1] trect 


study crew shielding and overall « 


on the airframe 


Ground Test Reactor 

Convair’s other reactor is the GIR 
(Ground ‘Test Reactor), and is used in 
connection with a small “swimmins 
pool.” Its rating is also one megawatt 
Both reactors are part of the overall 
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WS-125A program directed by the 
people in the Air Research and Devel 
opment Command connected with the 


mal ispects of nu leat propulsi n 


Flying the XB-36H 
Dh olorful XB-36H with 


haped nose and the three 
radiation § s\ 1 bright on it 
tail, fly from a long runwa 
r’s facilities here. Blue paint 
streaks along the fuselage 
; set off the wingtip jet en 
pod 

[he nose resembles the stepped 
eld design of current transports 
hielded from radiation, are the 

crew and the reactor operators 
reactor itself is back in the 
ze, its pos tion marked by a larg¢ 
m each ide near the rear 
stations. These scoops sup 
r the reactor’s heat exchangers 


ind the reactor crew 
raft The scannei 
bi losed-circurt 
i] performs the vital 
f monitoring the rea 


ther techni 


Amon 


trained 


1p rt of the 


urrounding  thes¢ 


heir jol ) jump 
» and cordon it off 


, 
iw enforcement 


gl ; ire onducted VCT 1st 
;s of the Southwest to cut to 


' 
nimum the risk of endangering 


in the Air 


ASTR unique; it can provide 
shielding of its core by means 
wable shields of different ma 
is to determine the shielding 
ities of a whole spectrum of ma 
lone and in combination with 


cial types of miniaturized, rug 
eedized nuclear instrumentation had 
to be developed for this task, in addi 
tion to meeting the tricky requirements 
f the television system 
So far tests have confirmed earh pre 
tions that the crew would be quite 
ife from radiation hazards. ‘The tests 
have confirmed other shielding 


yarameters for airborne reactors 


Right now, this program 1s an il] 
onvair show, bv the company s_ Tt 
t. Gradually USAI personnel are 
cing brought into the test program so 
that its personnel ilso will beneht from 
the training and experience being gained 


in this unusual aircraft. s 


Checked to your specifications 
..Shipped to your schedules 


° 
= 


a 


Some of the actu- 
ating assemblies 
now being pro- 
duced by Ex-Cell-O 
for aircraft and 
guided missiles. 


This test stand checks actuating assemblies 


under simulated operating conditions. 


POU TTTTETELELE ee eee 


Ex-Cell-O produces actuators and 
assemblies in volume for jet planes and 
guided missiles. 

You can rely on Ex-Cell-O to handle 
your precision production and assembly 
work on schedule; to lend you any assist- 
ance required to solve your individual 
problems. For information or a quota- 
tion, write, phone or wire the Precision 
Products Division of Ex-Cell-O. 


EX-CELL-O 


CORPORATION 


DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING 
SPINDLES + CUTTING TOOLS + RAILROAD PINS AND 
BUSHINGS + DRILL JIG BUSHINGS + AIRCRAFT AND 
MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 





United Aircraft Products uses BISHOP TUBING 
for Metallic 0-RINGS* 


Because there is nothing quite like stainless steel 


tubing to withstand the tortures of vibration, ex- 
cessive temperatures, stress and pressures, United 
Aircraft Products, Inc.,selects BISHOP quality tub- 
ing for its Self-Energized Metallic O-Rings* 


Fabricated from Bishop +321 stainless steel tub- 
ing these O-Rings* can be used between any 
two flat machined surfaces to form a pressure- 
tight joint. Another typical application of Bishop 
quality tubing used in today's high-speed aircraft. 


You, too, can depend on quality performance 
when you specify BISHOP tubing. 


STAINLESS STEEL 


CAPILLARY, MECHANICAL, HYPODERMIC 
and AIRCRAFT 
Stainless Steel Tubing—seamless and welded 
and drawn 
(.008” to 1.000” O.D.) 
{.003” to .083” Wall) 


NICKEL AND NICKEL ALLOY TUBING 
(up to .625” O.D.) 


Flanged, Flared, Milled, Slotted, 
Swaged, Threaded. 


Catalog on Request or Send us your specifi- 
cations for prompt quotations 


PRODUCTS DIVISION 


GS) |. BISHOP & CO. ="--= «= 


Malvern, Pennsylvania 
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—AIRORAPT. & PROPULSION 


Flight Test Center Makes or Breaks Air Force Planes 
Test Pilots Evaluate New Systems, Explore Frontiers 
USAF Contractors Keep Arnold’s Test Tunnels Filled 











Well timed... 


Research and development cut the time between needing and having Convair’s supersonic , 
F-102A all-weather interceptor. Application of the AREA RULE gave the F-102A an hour- 
glass shape, enabling it to attain even higher performance into the supersonic speed range! 


\ result of extensive design, testing and re-designing, the delta-wing F-102A is now being 
produced in quantity for the U.S.A.F. Air Defense Command — evidence again of Convair’s 


neering to the Nth power! 
CONVAIR 





F-104 in Tests at AFFTC 


Edwards Makes or Breaks USAF Planes 


By Richard Sweeney 


Edwards AFB, Calif.—The Air Force Flight ‘Test Center is the “make 
or break” station for USAF’s aircraft. Complete evaluation of a new weapon 
system here determines clearly how well manufacturers, subcontractors and 
other Air Research and Development Centers have done their jobs. 

At Edwards all parts of a new system come together for the first time, 
to be checked out as an entity rather than as separate units by an imposing 


array of technical talent. 
ARETC ymmanded bi 
J. Stanley Holtoner, sprawls over 
000 acres of Cahfornia’s Mojave Desert 
urrounding a drv lake bed 13 


long and five miles 


Gen 


sti 


Brig 


miles 

wide 
Ihe lake bed. smooth as a bilhard 
table and able to withstand the landing 
th heaviest 


bombers, is the 
for the center's location 


reads ! 


US \l nadauct scarch scch 
ing basic acronautical knowledge, planes 
ke the X-1 seri ind the X-2 use th 
bed for their deadstick landing 
the X-3 nex three of its 


) 
mules 
0 
timate the lake bed 
$400 million worth 
not counting com 

} ild 


time to bin new 


YP-59A Tested at Rogers 
ARTIC is not the onh rganiz ! 
taking advantag f Rogers Drv Lake 
National Advi Committee for Acro 
maintan 1 S4 milhon high 
tation here ind 
t School takes 
of Edwards’ capa- 


of flving 


idvan 


s incorrectly called 
raced cars here du 
wer the vears man 
planes made maiden flights from i 
Sir Hubert Wilkins tested his Lockheed 
Vega here in 1924 
flight 


30s, and 
+ 


prior to his polar 
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In 1943, the Army Air Forces 

on the north side of the lak« 
YP-59A, the nation’s first 
yet aircraft. Already operating on thé 
south side of the lake was a school f 

P-38, B-24 and B-25 crews. As the war 
expansion CUITCé in the 


up 1 base 
to test the 


ended 
North Base section test team 
from Wright Ficld 


of the lake be il I bettcr 


» take ad 
vantage 


’ 
weathec! 


ARDC Takes Over 


TaN, ane 
ARDC 


Cane 


p YB-4 


len il 
4 15,000 ft. 


; +}, lo f+ 


° runway 
, ; 


sible im one direction 


e New maintenance hangars, 

the largest USAF’ ha 

e New buildings for base head« 
1 } } 


the various division nada prancih up 


juarters, 


rting flight test. person quarter 
nd qua ters for I 
ntractor 
e Wherry housing for base personnel 
with dependent vhich reated nev 
ify of 13 0 F.dward 
jacent to th ba 
e@ General base buildings 

rvinnasiul l lul 


CO 


The g 


toda iT¢ 

e South Base, where th 
idation of Air Force acti 
It ! fast roded 


being ¢ 





Brig. Gen. J. Stanley Holtoner, Com- 
mander, Air Force Flight Test Center 
has flown every type of USAF 
fighter from P-1 to F-104; the B-36, 
B-45, B-47, XB-51, B-52, B-57 and B-66 
bombers; helicopters and cargo air- 
craft and the X-1 rocket research plane 
. set world speed record of 690.118 
mph over 100-km. course in F-86D and 
Thompson Trophy race in 1953 
. born New York City, 1911 
graduate of New York University ... 
commanded 82nd Fighter Group in 
World War Il . served at USAF Ha. 
in Directorate of Research and Develop- 
ment . . . Assistant Deputy for Devel- 
opment when ARDC was formed in 1951 
commanded Flight Test Center 
since January 1952. 


won 





pe * X 


B-45A TORNADO IS TESTBED FOR JET EN 


desert weather and there is a race to re 
quarter contractor and AFFTC activi 
ties in new, permanent structures at 
Main Base 

e North Base, original flight test area. 
Several contractors, the deceleration 
track and a number of AFFTC activi- 
ties still are located here 

e Main Base, center of the 
struction, adjacent to the new 
ft. runwav. Location is about a 
north of South Base. 

@ Rocket Base, located 
iwavy across the dry lake and on a ridge 
to accommodate its with high 
thrust liquid propellant rocket engines 
and the missiles they power. 


new con 
15,000 
mile 
several miles 


work 


GINES 


Directorate 
Horace 


Heart of AF FTC 
of Flight Test, headed by Col 
Hanes 

Supporting the directorate are Flight 
lest Operations Division, headed by 
Lt. Col. Frank K. (Pete) Everest; Flight 
lest Engineering ision, headed by 
Lt. Col. J. J. Berkow: Technical Scrv- 
ices Division, headed bv Lt. Col. J. H 
Battle, and Technical cilities Divi 
sion, headed by Frank a ci 
pecialist 
highly pe- 
contributing their part 
ipabilities 


Under each division a1 
ialized branches 
to evaluating a new aircraft's « 
ind requirements. The Project Control 


Office, headed by Lt. Col Ralph Mar- 





ASKANIA CAMERA TURRET 


180 


he whole directorat 
iddition to 


Pilot 


tin, coordinates t 
Based at Edwards, in 
Flight Test Center and the Test 
School irc 
¢ 6511th Test Group (Parachute) which, 
while administered by AFFTC, is ph 
cally located at the Defens« Depart 
ment Joint Parachute Test Facility, 
Naval Auxiliary Air Station, EF] Centro, 
Calif. Group Commander is Lt. Col 
H. A. Orban 
© 6515th Maintenance Group, m- 
manded by Col. Franklin S. Allen, 
which handles upkeep of the test air- 
planes. 
e¢ 6510th Air Base Group, command 
by Col. F. J. Collins, the housekeeping 
unit for Edwards 
@ Rocket Engine 
Richard Gompertz, 
Rocket Base or Rockct Engine Lab 
e Ballistics Test Facility. While not 
part of Edwards in one sense, is ad 
jacent to Edward | 
by the Aberdeen Bombing Mission 
Army Ordnance, it has been transferré 
to ARDC Armament Cent 


l 


Test Laboratory, 


chic T; 


KnOWT 


} | 
orme! ypcrated 


Testing New Aircraft 
ARF TC 


weapon system earh 
officially 

ARE TC design 
evaluations, mockup boards and other 
groups AFETC pilots — fr 


isked for advice on cockpit 


enters the life ) 1 new 
ofhcially and un- 
men sit m= on 
judging 
quently arc 
lavout and other matters affecting pilots 
while a plane still is in the design stage. 
USAF tests 
tem in eight phases: 
e Phase I—Contractor compliance, or 


im airplane weapon sys- 
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POWERPLANT BRANCH TEST ENGINE IN SHAW-ESTES CELL. LEFT PICTURE SHOWS FRONT, RIGHT SHOWS REAR 


essentially, will it flv? In about 20 In 


testing, the aircraft is held to SO mance reg 
design limits a i] i 
e Phase Il—Initial performance, us raft handbook t equipmen le“ 
illy Phase I done again by USAF test © Phase V—AIl weather testing, e Phase VII—Operational suitability, 
AFETC fliers already have flown Wright Au Development ¢ nt gl nplished by the using agencies at th 
v plane unofhcially once or twice AFB, Fl nd Ladd AB \lash Air Proving Grot 
I] is USAF test which go @ Phase Vi—Functional development,  ¢ Phase VIII. Unit operational en 
ord. In thi ph sc, USAF 5 using pro t nt test plished | 


1 if this will be a smooth on 


++ ; 


if troubles are on the horizon 
e Phase UIl—Contractor development, 
ompan' md AFFIC test 


lot ] k iT taken care of ine 


najor bugs ironed out. Fixes continu jammed, camer 


be made during the entire service DS are ompleted inter 


Test Engineering Division 


» be eliminated here here, helping fly the pha vhi USK 
e Phase 1V—Performance and stability, three to six airplanes for approximatelh 


in which the thoroughly instrumented 150 hrs. per airplan get 


ti 
life of the aircraft, but the majority ar Using agency pilots enter the pictur 
te hic 


But long befor 


for flight test 


NEW CONSTRUCTION IS AT MAIN BASE (CENTER OF MAP) 


nn 


a 


oe = cr") 
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COMMANDER 


Brig.Gen. J. S. Holtoner 


DEPUTY COMMANDER 


Col. R. M. Caldwell 


CHIEF OF STAFF 





65!iITH TEST GROUP (PARACHUTE) 


Lt Col. H. A.Orbon 


TECHNICAL DIRECTOR 
T. Knoke 
UNIT ADMINISTRATION 
ADMINISTRATION OFFICE 
Moj M.A. Lund 
SUPPLY BRANCH 
) 
PROJECTS BRANCH 
Moaj.R. P Chenot 
OPERATIONS & FABRICATION BR 
Moj H.W. Mc Quown 


MAINTENANCE BRANCH 
Capt. D. C. Smith 











TECHNICAL FACILITIES BRANCH 
M.O. Schwaiger 


AFFTC’s Flight Test Engineering Divi- 
sion. He is the key man in the flight 
test program, making up the cards the 
pilot flies each time. The other divi 
sions and branches work in close co- 
ordination with him when their activi- 
ties enter the test picture of his partic- 
ular project. 

Composing the Flight Test Engineer- 
ing Division are 
e Performance 


Engineering Branch, 
concermed with all aspects of the plane’s 
flying characteristics. 

e Flight Research Branch, which deter- 
mines how best to gather data as it 


182 





TECHNICAL DIRECTOR 
P. F. Bikle 





HQ SQUADRON SECTION (AFFTC) 
Moj. R. W. Benzie 





STAFF JUDGE ADVOCATE 


CHAPLAIN 
Moj.Ll.T. Borger Lt 
DCS, OPERATIONS 
Col. 8.H. Horris, Jr. 


ROCKET ENGINE TEST LABORATORY 


DCS/PERSONNEL 
Col. J.E. Allen 





R. F. Gompertz 


ADMINISTRATION & PLANS OFF 

A.M. Hunt ; 
PROJECT COORDINATION OFF 

D. E. Kistler 


TEST ENGINEERING BRANCH 
P. Fohey, Jr. 


TEST OPERATIONS BRANCH 
O.L. Dynes 


TECHNICAL SERVICES BRANCH 
0. E. Houk 
SUPPLY BRANCH 
L. J. Wright 





INSPECTION BRANCH 
M. H. Hohn 


pertains to new developments in this 
aircraft. 

e Flight Development Test Branch, 
which works mostly in Phase VI, plan 
ning more and _ better utilize 
this particular weapon system. 
@Human Factors Branch, concerned 
with all aspects of the man-machinc 
relationship, seeking to improve the ma 
chine to insure greater compatability 
with the man to the end of better ac 
complishing this mission. Not only air- 
crews figure in these investigations and 
recommendations. Ground crews and 
other support personnel are considered 


wavs to 


Col. J. E. Krysokowski 





ADJUTANT 


Moj.L.L. Reighoardt 


SURGEON 


Lt. Col.H.L. Koro 


OCS/ MATERIEL 
Col.B.E. Congleton 





6515TH MAINTENANCE GROUP 


Col. W. O. Moore 





6510TH AIR BASE GROUP 


Col. ©. J. Collins 





as well. The recommendations have 
even brought changes in HIAD (Hand- 
book of Instructions to Airplane De- 
signers, official guide on designing 


USAF planes). 


Test Operation Division 

In the Flight Test Operations Divi- 
s10n are: 
e Training and Equipment Office. (One 
for each plane type.) 
¢ Operations and Dispatch Office. 
¢ Fighter Operations Branch. 
¢ Bomber Operations Branch. 
e Cargo and Miscellaneous Branch 
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OFFICE OF INFORMATION SERVICES 


Maj. F. B. Mcintosh 





OCS/ COMPTROLLER 
Co!l.W.M. Brown 


USAF FLIGHT TEST SCHOOL 


Lt. Col. H. V. Leonhordt 





INSPECTOR 


Lt. Col. V. Vostel 





DIRECTORATE OF FLIGHT TEST 


Col.H.A Hones 





ADMINISTRATION OFFICE 
Ist. Lt. Bissell 





FLIGHT TEST OPERATIONS DIV. 
Lt. Col Everest 





TRAINING & EQUIPMENT OFF 
Capt Wro 


OPERATIONS €. DISPATCH OFF 
FIGHTER OPERATIONS BR 
Moj Childs 
BOMBER OPERATIONS BR 
Mo). Rudoph 


CARGO & MISC. ACFT OPER 
Moj. Vincenzi 





(which also tests Army planes). 


Technical Services Division 


Other supporting groups within the 
directorate, their branches and func- 
tions are the Technical Services Divi- 
sion, including: 
¢ Powerplant Branch, which does ana 


lytical evaluation of engines involved 
in test programs either new engines or 
established engines in new installations. 


e Armament Branch, concerned with 
guns, rockets, bombs of all types and 
with the avionic gear necessary to their 
function. In combination navigation- 
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TECHNICAL SERVICES DIV. 





Lt. Col. Bottle Moj 


POWER PLANT BRANCH 
Moj. Thornton 
ARMAMENT BRANCH 
Moj. Sietten 
PHOTOGRAPHY BRANCH 
{ W. Horrison 


EXPERIMENTAL TRACK BR. 1 HU 
R. King 


bombing systems, Armament retains 
cognizance while conventional  clec- 
tronics and communications equipment 
comes within the scope of the 6515th 
Maintenance Group. 

e Photography Branch, which docs all 
photographic work in support of the 
AFIF'TC test mission as well as assessing 
new acrial photo systems which are 
parts of new weapon systems. 

¢ Experimental Track Branch, testing 
many components and systems on a 
high speed track, as well as initiating 
(through WADC) its own investiga- 
tions. 


FLIGHT TEST ENGINEERING DIV 
Flock 


| PERFORMANCE ENGR. BRANCH 
| C Oliver 

FLIGHT RESEARCH BRANCH 
K. Lush 


FLIGHT DEVELOPMENT TEST BR 
Copt. Stuber 


AN FACTORS 6 
Lt. Col. Rowen 





PROCUREMENT OFFICE 


Maj. J. R. Pugh 










TECHNICAL DIRECTOR 


PROJECT CONTROL OFFICE 
Col. A.M Cote 


TECHNICAL FACILITIES OfV. 


F. J. Ross 
INSTRUMENTATION BRANCH 
B. Oldfield 
DATA REDUCTION BRANCH 

| K. Rich 
| TELEME TERING FACILITIES BR 
| D Luxton 
| 





“SPACE POSITIONING BRANCH 


RANCH 
S. Howell! 





Technical Facilities Division 


In Technical Facilities Division are: 
¢ Instrumentation Branch, charged 
with providing and installing the equip 
ment needed to gather data required 
by the project engineer. 

e Data Reduction Branch, where data 
is translated into useful information. 
It is known as “Project Datum”. 

e Telemetering Facilities, handling this 
operation for both AFFTC and con- 
tractors working at the test center. 
eSpace Positioning Range, an organ- 
ization of people and equipment, called 








= THE LOCKHEED F-104A is described by its 
eS maker as the world’s fastest combat airplane. Such 
incredible supersonic speed calls for control systems 
that must be reliable beyond question, under every 


conceivable condition. 


Rigid specifications for the F-104A’s prototype, the XF-104, 
were entrusted to EEMCO, specialist in the design and manu- 
facture of custom-built motors and actuators. Collaborating 
with the engineering division of Lockheed, EEMCO designed 
and developed six actuator systems as vital components of the 


supersonic XF-104. 


EEMCO is now manufacturing actuator systems in quantity 
for the F-104A. EEMCO-designed motors and actuators are 
on the majority of the latest type military jet aircraft and 
missiles now being delivered to, or developed for, the U.S. Air 
Force. They are also being used in industrial applications 


where high quality and precise performance are vital. 


(EEMCO) Electrical Engineering 
and Manufacturing Corp. 


DESIGNERS AND PRODUCERS OF MOTORS, LINEAR AND ROTARY ACTUATORS... EXCLUSIVELY 








“Project Range,” which 
vehicle's path and position throughout 
the various test flights 

Several of the 
directorate ar 
somewhat unique 


High Speed Track 


At the 10,000-ft 
where a Convair test 


within the 
and 


branches 


high specialized 


high speed _ track, 
vehicle 
Mach 2 regularly, tests have been run 


exceeds 


on small models of planes; nose sec 
urcraft have 
rammed through simulated rainstorms 
ind full 
planes have 
flutter and 


The track 


tions of supersonic been 
various air 
tests of tail 
systems 
tests for 
ictors and can originate its own tests 
through WADC It is 
highly useful tool with a wide, 
untouched potential. ‘The art of track 
relatively 
great for 
ind sub-systems of all 


SC ile sections of 


been used in 
cyechon 
performs con 
proving a 


as vet 


ind the pos 
testing svstems 


kinds of acrial 


irmament (in one 


testing new, 


ibilities arc 


hardw ir ind 


even 
slammed into an 


1.500 fps to 


vehicle Was 

irmament warhead at 

check impact fuze timing 
Liquid or solid propellant rockets are 


CASC, i 


more vcr 
tr ick 


time in 


used. Liquid rockets prove 


satile and less expensive, so the 
g them for 
thrust brackets 
on order is an engine of upwards of 
500,000-Ib. thrust, capable of pushing a 
10,000-Ib. vehicle to a speed of Mach 
ind sustaining it for 2 sec. A second 
engine, with about half the capability 
of the 


oped 


has been using some 


smaller However, now 


larger onc, also is being devel 
Vhese will be multiple thrust 
chamber engines with pressure fuel sys 
tems 

Although the high speed track is best 
known, the 2,000-ft. deceleration track 
is the oldest in the nation. It was built 
by Northrop Aircraft in 1947-48. On 
this track, webbing to hold pilots has 
been tested in simulated crash condi 


tions, as has belt material of all kinds. 


tracks the 


John P. Stapp made a 
human deceleration tolerance 
runs before the Holloman track 
was constructed 


Lt. Col num 
ber ot 


here 


with the Parachute 
] dw ird high speed 
1 part in nvlon pilot 


mopics for 


In conjunction 
Test Group, the 
track 
lifesaver 
decelerations 
ire. track 
canopy systems for 
celeration and vehick 


Edwards’ ‘Used Car Lot’ 


l'est vehicles either are built bv th« 
contractor or the track. In cither cas¢ 
when the test series is completed, the 
vehicle becomes part of the track in 


ilso_ plavs 
development ( 
from verv high velocities 
well as multipk 
stabilization d 


recoven 


tested, as 


ventory, and joins its predecessors in 
a storage area known as th« 
lot,” where pieces and bits of uirplanes 
and several off-beat special purpose 
vehicles give the area a unique appeal 


“used cat 


ince. In most cases, vehicles are used 
for several series of tests during their 
lives. but some time mat claps¢ be 
tween uscs. 
Instrumentation at the 


of 115 Ib. crane rails precisely 


track, built 
aligned 


and mounted on concrete, includes 
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TAIL GETS FLUTTER TEST RIDING ROCKET SLED THROUGH TRANSONIC RANGE 


specd TC 


rding svste ine thorough 


telemetcring 
camera 
pecd | ist 
mans and Fastexcs, panning | 
ind Fastexes and ocischer camecta 


Lhe track usc 


f withstanding upward 


installation 


istmans 


capabl 
10.000 Ib 
braking force. Brakes consis 
which deflect the water 165 
lly m 15 deg. upward 
into the vatcl 
of the 


1) 
ipabdic ot 


digging 
built into the last 2,000 ft 
Newer brakes will b< 
standing up to about 
braking force. R. R. King is 
the track branch 


deeper 


S00 000 


Powerplant Branch 

The Powerplant Bi 
Gerald Jones as acting 
test picture of an 
development when 


mnch, 
hicf 


engin 


with Capt 
enters the 
still 
contractor Tm 


under 
quests its services. Otherwise, it be 
comes active when the powerplant 
enters USAF’s phases of flight test 

Ihe branch’s main building of 42.- 
000 sq ft. has 10 bavs for engine work, 
plus a machine shop and stands capable 
of completely testing any engine acces 


sory or component. It represents a 


AIRCRAFT PARTS FILL ‘USED CAR LOT’ 
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$2 million investment. 
for expansion is a large warehous« 


In test stands, the branch operates 
two jet and two turboprop setups on 
At the branch’s new buil« 
ing is a Shaw-Estes stand capable of 


South Base 


handling 


engines up to 
thrust 


our new test stands are under con 


struction 


lion Three are for 
One 1S l 
prop setup. Ther 
up to 50,000 Ib. thrust 

Che 131 people (five USAI 


Also ay ailable 


| i flight test program going 


30,.000-lb 


ymbination turbojet-turbo 
will hold engines of 


engineer 


problem areas and performing the 
quired fixes 


No Routine Maintenance 


plant involved in a test program, works 
turbojets and it over and returns i » the same 


frame. It does not 
maintenance where 
from a plane, a nev 


ncommg one WOrKed 


officers and 28 airmen) in the branch duction line basis 


HARTWELL Flush Latches are 
on most airplanes... NOW... 
they are on target drones built 
by Radioplane Co., a Subsidiary 
of Northrop Aircraft, Inc. 

The Radioplane RP-77 is 
constructed of rugged fiberglass 
laminate and the fuselage access 
doors incorporate HARTWELL 
Flush Latches. 

New 72 page, 2-color 
Catalog illustrates and 


gives full details of 
complete line 


HARTWELL 


HARTWELL 
AVIATION SUPPLY CO. 


9035 VENICE BOULEVARD 
LOS ANGELES 34, CALIFORNIA 
Branch Offices: 

Hackensack, New Jersey 
Wichita, Kansas 
Fort Worth, Texas city 


; —) Send illustrated catalog. 


LATCH FEATURES 
* SAFE * FLUSH * RUGGED 
* LIGHTWEIGHT 
POSITIVE ACTION 
EASY TO OPERATE 
SIMPLE TO INSTALL 


Designers and Manufacturers of 
Flush Latches and Hinges for Aviation 


MAIL COUPON 


HARTWELL AVIATION SUPPLY CO. 
9035 Venice Boul d, Los Angeles 34, California 
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ADDRESS 








ZONE___ STATE 





can accomplish their part of flight test 
support in a very short time on 
critical project. Their norma! routine 
s engine teardown and repair to keep 
inalysis of 
re- 


Chey are due for completion (he branch ordinarily takes a power- 
in October, 1957. Cost will be $4 mil 
alt- 
routine 


is taken 


Paul F. Bikle 
Technical Director 


Col. H. A. Hanes 
Flight Test Director 


} that 


Che branches findings have been that 


in nearly all cases, engine problems aris¢ 
in flight which never show up in the 
ntrolled umstances of test cell d 
clopment. In addition, installation in 
urfram rings out a host of new 


( 


pects and problem areas 

In maintenance equipn 
branch has the latest and b 
tion equipment—Magnaflux 


portable X-ray and an_ ultrasor 


unit. ‘The machine shop <« 
gine parts needed, and in fabri 
special tools when these have not 


been developed or put into manufa 


+ 


turer's production. The 


machine for 


rot 


shop has tw 
balancing gas turbin 
tors 

Test cells take standard measure 
ments—thrust, flows, pressures, tempera 
tures and vibrations. In the stands un 
der construction, data recording will be 
jutomatic and in analog tape form for 
use in AFFTC data reduction center 

In the fuel flow test setup, the 
branch can handle up to 100,000 Ib 
per hr., duplicate 
stances desired, and accomplish recali 
bration and rescheduling. <A_ special 
nozzle test stand is used to check spra\ 
patterns and recalibrate as necessary 


inv set of circum 


Engine Development 


Ihe branch has played a prominent 
part in the stories of several well known 
engines, notably the J65 and J73. In 
formation gathered here is used to 
write engine Technical Orders, and 
in some cases these TOs are developed 
through the powerplant branch's ef 
forts. 

Although the majority of the 
branch’s work is with turbojet engines, 
one bay is devoted to piloted aircraft 
liquid propellant rocket engines Chere, 
12 highly skilled technicians work with 
the several types of this powerplant now 
flying in research planes at AFFIC. 
Their work so far is with small thrust, 
pressure propellant types of systems 
rather than the large engines handled 
at Rocket Base. 

On Reaction Motors Inc.’s XLR-1] 
which powers the X-1 series, the branch 
handles all overhaul and maintenance 
except when the powerplant is in 
stalled in the airframe at the NACA 
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* 
SCHULZ 


DESIGNS 
TESTS 
BUILDS 


TYPE MAZ 


FLIGHT PRESSURE REFUELING 
COUPLING AND NOZZLE - 


Designed and developed in con- 
formance with specifications MIL-N- 
25161 and MIL-C-25162. 





Currently in production for Air Force, 


Navy and Airframe Manufacturers. 


Your inquiries are invited. 


SCHULZ 


TOOL AND MFG. CO. 


425 SOUTH PINE STREET 
SAN GABRIEL, CALIFORNIA 


VICE, 1405 NORTHERN BOULEVARD, ROSLYN, NEW YORK 
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Datatape Systems 


-_ 
“- 


...the total answer 


come ibe hah end-t-s am clohadl-fal-lei.c— 





PWM AND 
NARROW-BAND 
FM UNITS 











CM SIGNAL MODULATOR 
AND OSCILLATOR-POWER SUPPLY 


eee eed 


‘------------- 


Consolidated’s long-standing leadership in flight-test 
instrumentation includes the pioneering of the “sys- neahiti 
tems” approach—the designing of instrumentation for CONTROL 
the Total Answer rather than just components. “Test 

Variables to Digits” is literally true as a description of 

CEC’s products and experience. 

From CEC’s Transducer Division have come some 
of today’s most widely used devices for sensing the 
parameters of supersonic flight. DataTape, shown at 
the right, was developed specifically for the problems of 
flight-test data handling, is a coordinated family of 
instruments ready to serve as a proven nucleus for a 
wide variety of data-processing systems. For the vital 
step of digitizing test data, CEC developed the SADIC 
and MilliSADIC group of instruments and systems— 
today’s most comprehensive, proven line of analog-to- 
digital data-processing units. 

The Consolidated Systems Division is ready to add 
to these basic units whatever output devices are needed 
to accomplish the test mission. These range from CEC’s 
own MilliSADIC, ground playback and demodulator 
units, and recording oscillographs to the equipment of 
other manufacturers, such as oscilloscopes, spectrum 
analyzers, and chart recorders. 


dew meme me meee 


For the Total Answer to your data- 

processing problems... whether in connec- 

tion with ioday’s or tomorrow’s aircraft 

and missiles... it will pay you to call in 

the experienced engineers of Consolidated avast dale 
Electrodynamics. There’s no obligation. _peyooyator UNITS : 

And for the story of DataTape. send today lenient 
for Bulletin 1561-X15. 


Consolidated Electrodynamics 


CORPORATION 
formerly Consolidated Engineering Corporation 
300 North Sierra Madre Villa, Pasadena, California 














Sales and Service Offices in: Albuquerque, Atlanta, Boston, Buffalo, Chicago, Dallas, Detroit, New York, 
Pasadena, Philadelphia, San Francisco, Seattle, Washington, D.C. 
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High Speed Research Station at F« 


On the Acrojet LR-63, being tested 
i! the | S4] ; a short-term power 
boost, they handle all maintenance. 
lhe branch assists on test stand work 
with Curtiss-Wrght’s XLR-25, a fully 
controllable rocket engine on the X-2 


Recording Test Data 


\s airplanes go through the flight 


test program required mancuvel 
Roge Dr Lake much data i ( 
led aboard the aircraft. But add 
t | data being obtained bv the 
S Positioning Branch’s Project 
Rang uuilt around the drv lake i 
B kbor r the range 1s the \skania 
theodolite tracking equipment 
ter t t quisition an mtrol 
) clectr } t ) 
‘ } + ¢ ifion 
lh verates as a b nch of 
t lechnical Facilities Division, with 
Stanley How hicf. It consists of 
I Ash position iste 
| l ight lave tat 1 
] t t th v lake bed 
| +,000 sq. ft 
} l) tareet d 
t 1] d vhe Cc ¢ t i 
t r ycratin 
} ' id wh } . 
tionin juipment maimtenan 
th optical lectronic, is do 
( t t vegan about 
f ‘ ‘ nst lad ; 
QO ithy fe f th 
t 24-ft. buildings 
( let | remaining four are d 
' e finished the end 


of August 


( brat I] be accomplished 
the rang full operation by Oct 
( leted th | ki ») ind si port 
t} ge will have cost $2.5 mill 
Some 30 n USAF and civilian, wil 
op t t Ihe range alreadv ha cc! 
with spin tests run on the F’-10] 
The Askan mera, worth $25.00 
( tah » to? frames pe! 
Simultanc vith target yhot 
ph, an internal azimuth and ele 
hor lk hot (scale accurac' f1' 
( nds of I The Askania s\ sten 
ura m mandatorv a first ord 
] ] ( i imera site ind inst 
lation. Cameras are insulated fri n th 
Iding 1 which they are mount 
t id transfer of anv build ng trem 
mM bine . ration or other ibber 
Ih hand panned sin 


theodolite tracking with 65 cm. len 
tandard. Variable diaphragms are in 
corporated, and films range from Tri-X 
through lor ording to conditio1 


I'wo svstem developed by the Ralp! 
M. Parsons Co., general contractors for 
th mge, are PARTAC and PARSE’ 
PARTAC is Precision Askania Rang¢ 
Acquisition ind = Control 
PARSET is Precision Askania Rang 
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PIONEERING is our business 


HORIZONTAL AX 


NEW BENDIX TURN AND 
SLIP INDICATOR 
FOR TILTED PANELS 


If there’s one thing constant about the air- 
craft industry, it’s the fact that its problems 
are always changing. 

For instance, the introduction of slanting 
instrument panels on some of the new 
military aireraft called for instruments that 
would indicate correctly under “tilted” 
conditions. 

The answer for turn and slip indicators 
is the new Bendix Type 1730 with its 
gimbal axis tilted 20° to « ompensate for the 
new style mounting, without any increas« 





in case diameter. 

For information on turn and slip indi- 
cators, accelerometers, air speed indicators, 
machmeters, rate-of-climb indicators, 
oxygen breathing equipment, fuel flow- 
meter systems, and ultrasonic cleaning 
systems, write: PIONEER-CENTRAL DIVISION, 


New, air-driven Type 1730 Bendix Turn and 
Slip Indicator with 2” dial meets perform- 
ance requirements of Military Type MD-2 
Two- and three-inch electric indicators are 
BENDIX AVIATION CORPORATION, DAVEN- 


PORT. TOWA, 


also available 


Weat ¢ t Office: 117 E. Providencia, Burbank, ¢ 
Export Sales & Service: Bendix International Division, 205 E. 42nd St.. New York 17, N. ¥ 
Canadian Affiliate: Aviation Electric Ltd., 200 Laurentien Blvd., Montreal, Quebe« 





DIvision 
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Filter Tests Show 


Important Savings 


1,200-hour flight tests of Winslow filters on R-4360 
engines by Pan American World Airways indicate 
savings of hundreds of dollars per engine, for re- 
placement parts and labor, 


During the tests, at 901:46 T.S.0O., a piston failed 
in a filter-equipped engine. Because the Winslow 
CP* full-flow filter picked up the metal particles, 
cost of repairs was only $315.39—the average cost 
for piston failure on eight other engines was $1,935 
per. engine, 


Winslow has CAA-approved full-flow filters for most 
aircraft engines. For engineering data and recom- 
mendations for your equipment, please write: Avia- 
tion Department, Winslow Engineering Company, 
4069 Hollis Street, Oakland 8, California. 


CP* (Controlled Pressure) is fully 
protected by patents and trademarks. 
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vstem of Electroni 
mm comm ind f h innel 
enter to As} 
urplane 
In PARTAC, targ 
radar. Signals are ] 
map stand on which tl 


the range with tw 


verbally transmitted 
id Askania site 
( pleted, radar 


will pan tow 
the target 
translated 
crate the 
board. Dire 
mitted te 
tecring 
+0 000 t "a somev 
ground reference alone 

Ihe timing svstem, built 
conventional bina oded ti 
ilso will be irried on th 
channel. It will carry relative time an 
time of dav With PARSET, fram 
bv-frame assessment of each WMNec! 


film separately will not be necessary t 


match film records si ill picture 
will have been taken at exactly th 
same time from all stations and will 
so indicate on each frame Camera 
preparation for operation 1 done bi 
operators at each station. But when op 
eration begins, control is from the 
master center for each photograph 

While data is being recorded photo 
graphically, the magnetic tape for ti 
in with Project Datum again will be 
used to recording information for latet 
orientation in the data _ reduction 
center. Fourteen channels are available 
Command data, PARTAC ind 
PARSET will be recorded 

Although not a part of Project 
Range, Askania cameras are scheduled 
for mounting on 30-ft. towers at cach 
end of the 15,000 ft. runway to record 
landing and takeoff data on test air- 


planes. 


Project Datum 
AFFTC activities revolves around 


gathering data. To reduce it all by 
hand would cost manv more vears than 
could be afforded, timewise and finan 
cially. To handle the mass of technical 
information gathered at Edwards, th« 
Directorate of Flight Test has set up 
Project Datum under Technical Facil 
ties, for integrated gathering, processing 
and reduction of data obtained by all 
base organizations 

Project Datum is built around the 
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Belfielt 


Summers 


NOW IN PRODUCTION 


7 — 
Vérticat Gyre tadicator (VG!) MM-1, MM-2, K-48 
Mit-+-25058, MIL-C-65858 

Turn aad Slip Indicator MIL-1-5489A 
Directional Gyro-tndicator (DG! USAF Type CSC; M4.41.57418 
Flight Attitude Indicator (FAT Douglas 7545077 
Directional Gyro-indicator WCLS!-1-286046-1 

(Latitude Corrected) 
Instantaneous Vertical BuAer Spe 

Speed Indicator {VvS! 
Remote Directional Gyro Indicator WCLCI-I-11 

(Latitude Corrected 


For up-to-the-minute Indicating Instruments— 
Call on Summers, the largest source west of the Mississippi. 


\ 
}) summers 
VA Syroscpe Ont — 


Offices: DAYTON, OHIO « WASHINGTON, D. C . 2328 BROADWAY + SANTA MONICA, CALIFORNIA 
CANADIAN DISTRIBUTOR: PATLON AJRCRAFT OF CANADA, LTD. + TORONTO 

Inertial Guidance Systems e¢ Bomb Directing Systems e Stabilized Platforms e« Drone and Aircraft Flight Control Systems « [1S Landing Systems « Yaw Damper 

Servos e Integrating Motors e Missile Gyros « Spring Wound Gyros « Floated Rate Gyros « Position and Rate (PAR) Gyros « Integrating Gyros « Accelerometer 
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Janitrol 
Dubl-Lock* couplings 
double safe 


Janitrol’s newest line of light-weight Dubl- 
Lock* couplings (clamp and flanges ) provide 
extra safety for extremely critical bleed-air 
duct connections on jet aircraft. If bolt un- 
latches or fails, Dubl-Lock* couplings main- 
tain the seal . . . positively prevent coupling 
failure! How it protects: when lock nut is 
tightened, barbed tang automatically moves 
into position and locks the clamp tight, even 
if bolt fails completely. To release, unscrew 
lock nut—apply thumb pressure. 

Both Janitrol’s Dubl-Lock* and Standard 
lines of couplings save up to 40% in weight, 
couple and uncouple with ease as often as 
necessary, require no compounds or sealing 
devices because flange seal is metal-to-metal. 
They withstand high temperatures, high pres- 
sures, surges, vibration, misalignment, and 
corrosion. Dubl-Lock* line: 13 sizes available 
—2” to 6”. Standard line: 15 sizes—1 2" to 6 

Call your nearest Janitrol representative 
or write direct. 

Janitrol Aircraft-Automotive Division, Sur- 
face Combustion Corporation, Columbus 16, 
Ohio . . . District Engineering Offices: Wash- 
ington, D. C., Philadelphia, Columbus, Fort 
Worth, Hollywood. 


*Trademark of Surface Combustion Corporation 


COMBUSTION SYSTEMS, HEAT EXCHANGERS, PNEUMATIC CONTROLS 
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l-in., 14-channel magnetic tape gather 
ing system. Data is in analog form, 
which will give engineers a “quick 
look” so that they can select the por- 
tions they want for detailed reduction 
ind computation. After the tape has 
been fed through the analog svstem, 
parts needed for complete reduction arc 
fed into an analog-to-digital converter 
made by J. B. Rea Co. of Santa 
Monica, Calif. From the converter, 
data goes to the digital corrector, which 
produces a tape suitable for use with 
IBM computing equipment. At pres 
nt, the Data Reduction Branch is 
thinking in terms of an IBM 702 com 
puter 

Units at AFFTC which will partici 
pate in Project Datum are 
e Flight Test, where direct tape record 
ings will he mad The SC will include 
PARSET information from Project 
Range, to connect airborne data redu 
tion to Askania range data 
@ Rocket Engine Test Laboratory. ‘This 
facility will have analog “quick look” 
equipment which will enable Rocket 
Base engineers to send edited tapes to 
Project Datum, ready for conversion, 
correction and detailed computation 
e High Speed Research Track, which 
now is converting its data acquisition 
insofar as possible, to integrate with 
Project Datum’s 14-channel tapc 
e Project Range, general data 


e Askania Cameras including PARTAC 


information 
e Contractor and other telemeter data 
icquisition organizations 

E.quipment used in Project Datum 
includes that made by Applied Science 
Corp. of Princeton, N. J., Ampex 
Corp., Redwood Citv, Calif., and the 
Rea company 

The aims of Project Datum are to 
e Eliminate manual handling and read 
ing of test data insofar as possible 
e Make test data available for further 
use within a few hours after completion 
ot tests 
e Increase the accuracy of test data over 
that currently possible 


The Crowded Desert Air 


Gen. Holtoner took command of the 
Flight Test Center in February, 1952, 
ind has been in on the growth of the 
enter and its web of support elements 
since the start of expansion. Originalh 
the principal occupant of airspace over 
the desert region known as Antelope 
Vallev, Edwards now shares the sky 
vith an already large and expanding 
issembly plant complex at nearby 
Palmdale, where Convair, Lockheed 
and Northrop are flight testing high 
performance production airplanes. A 
Marine Air Station at Mojave, a few 
miles up the valley, also competes fot 
the sky. The airspace problem is serious 
now and steps are being taken to pre 
vent its becoming critical in the future. 


AVIATION WEEK, August 6, 1956 


' 


airplane 
NORTH AMERICAN 
SUPER SABRE 


engine 
P&aWA J-57 


ignition 
G.L.A 





Opportunities available 
for Electronic and Me- 
canical Engineers. Write 
to Personnel Manager, 


Norwich, New York. 











ih it 


i 
GENERAL LABORATORY ASSOCIATES, INC. 


Norwich ( e| A ) New York 


AIRCRAFT IGNITION AND ELECTRONIC 


EQUIPMENT 


WEST COAST SALES & SERVICE, 3903 Worner Bivd., Burbank, Calif., Victoria 943290 
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NOW FROM SCIAKY... 


the most significant development 
in the history of resistance welding 





AT LAST, 


ABSOLUTE 


ACCURACY 


IN SPECIFICATION WELDING CONTROL 


The Sciaky Predetermined Electronic Counter Weld Control 
Produces Absolute Weld Consistency and Positive Reproducibility 


To the long line of Sciaky firsts in resistance weld- 
ing is now added the most important of them all— 
the Sciaky Predetermined Electronic Counter Weld 
Control. Now resistance welding can easily and eco- 
nomically provide fastening to satisfy your standards 
of production. .. No matter how rigid they are... No 
matter how long or short your production runs! 


THE LOGIC AND SIMPLICITY 
OF CONCEPT 


Without deviation, this new Sciaky control counts 
the cycles of power line frequency which is gov- 
erned by the U. S. Naval Observatory. In predeter- 
mined absolute numbers the cycles and impulses 
of the various welder functions are simply counted 
by a Dekatron tube. A single tube is used to count 
both the respective cycles of succeeding functions, 
as well as the impulses of welding current. The posi- 
tive adjustment snap switch control dials are logi- 
cally calibrated in these same cycles and impulses. 


Close up of a typical unitized, plug-in sub-assembly. 


ABSOLUTE CONSISTENCY 


Control settings are realized with exactness. No relays 
are necessary during the entire welding sequence. The 
unvarying accuracy of counting is maintained through- 
out the entire range for the longest run at the highest 
production rate, and is readily reproducible at any time. 





Note the ease with which a plug-in 
new function unit can be added. 


EASE OF MAINTENANCE OR ADDITION 
OF FUNCTIONS 

The entire control is designed to permit the greatest 

possible ease and speed of maintenance or addition of 

functions through the use of separate plug-in sub- 

assembly units. Down time is minimized since it takes 

only minutes to install a spare or an additional function. 


WRITE FOR DESCRIPTIVE BULLETINS 


Further technical, operation and application data is 
presented in Bulletins No. 338 and No. 339. Write 
or ’phone for your copies, today. There is no obligation. 


SCIAKY BROS., INC., 4935 W. 67th St., Chicago 38, Ill., Portsmouth 7-5600 


Largest Manufacturers of Resistance Welding Machines in the World 




















Sciaky Roll Spot and Seam 
Welder equipped with the 
Sciaky Predetermined’ Elec 
tronic Counter Weld Control 











NEW NWL 


HIGH 
TEMPERATURE 
ACTUATOR 


NOW hydraulic actuators 





operating in areas of... 


..- 800° F 


It is now possible for you to incorporate the advantages of 
hydraulics in high temperature areas on jet engines and airframes. NWL 
design developments in the seals and internal configuration of the new 
Lift Line High Temperature Actuators are making possible such units as 
the pictured synchronous afterburner actuator. 


SYNCHRONOUS ACTUATION ..-. 

. between two or more units is achieved through internal 
gearing and screw arrangements, inter-connected by flex shafting. 
Inter-positional relationship is intained to thousandths of an inch. 
Adjustable stops, fail-safe locking, lightness of weight and selective 

intermediate positioning are features of this line. 





ACTUATOR SPECIFICATIONS ... ADDITIONAL SPECIFICATIONS .., 


Operating Pressure: 50 to 5,000 psi; . and assistance in applying NWL 
: . ° engineering and quantity precision- 
eapeehwe Range: peony weed te production facilities and techniques to 
500° F., (extended rod) 800° F.+, (oil) your high temperature problems, ore 
—65° to 400° F.; and Rated Loads: avail- available from local NWL sales-engineers 
able to your specifications. and engineering project teams. 


NATIONAL WATER LIFT COMPANY 


2220 PALMER AVE. KALAMAZOO, MICHIGAN 
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Test Pilots Are Evaluators, Explorers 


Edwards AFB, Calif.—The official 
wording of the Air Force Flight ‘Test 
School’s mission is deceptively simple 
—“to train pilots to conduct flight 
tests of experimental and production 
aircraft.” 
Ihe real task of the school, located 
at the Air Force Flight Test Center ~ 
here in California’s Mojave Desert, is ; my 
to turn out pilots fully capable of 
assessing weapon systems in Phase ' 
VI testing or of pushing back the 
frontiers of aeronautical knowledge by 
flying the unusual experimental series 
of test vehicles. 
lhe school’s commander is Lt. Col 
Herbert Leonhardt, who holds a mas 
tcl degree and did much of the t 
on the B-+7 program. He t 
from Lt. Col. John Amann, mn 
t Wright Air Development Center, 
vith the school off and on for 
from its davs as pilo 
exchang to the present preci 
to USAF flight testing 
icf of the Tramimg and Oper 
inch is Maj. Richard Lathrop - G. Moore (front) a test pilot. 


ee xy 
: 


Ry 


‘ 


gained fame for his re 
ing several yea IZO 
usual complement 
luding student Of 
ind 23 airmen main 
urcraft Lh hool 
wn supply branch 
performance half of the 
ts fly T-2Ss, F-S4l 
b-100¢€ Instructor 
Capt. Harry Spillers, chief: and ¢ 
Robert Jacob mn 1 learn tabili 
and control, students fly the TB-25], 
thre [-33s, and four F-S6Es under 
the instruction of Capt. Harold Eberle, 
chief. and (¢ ipt Ralph Matsen 


Modernization Plans 


Currently the school teaches the 
photo panel method of data collection 
which utilizes Recordaks for frame-by 
frame assessment. As the Flight ‘Test 
Center converts to airborne magnetic 
tape data recording, the school will 
shift its data collecting and reduction 
training accordingly. The school also is 
collecting a comprehensive assembly of 
conventional training aids such as 
mockups, a film library and slides 

An effort is being made to have at 
least one of each of the latest types of 
planes being tested at Edwards as quaintance¢ with all activities at th« tudents get a 
signed to the school on completion of Center. Thev see and sit in the latest rent problem ind 
Phase VI. On this basis the school uircraft and get thorough  brichng in appraisal of the 
now is slated to receive an F-102 and from chiefs of all branches supporting background for their 
an F-104. It also hopes to phase out the AFF TC mission The 60 graduates 
reciprocating engine aircraft and sub “Graduation” comes in the form of a year may stay at Edward 
stitute turboprops soon a week's tour of contractor plants, to another ARDC enter, ¢ 

During their stay at the school, stu with one class going to the East coast Air Materic] Command | 


dents are given a comprehensive ac- and the next to the West coast. There ing Ground Command, or 


checkout precede each student flight. 
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to any other slot in the Air Force where 
their training and background are 
needed. 4 

l'o accomplish its mission, the school 
has at its command: 
@ Seven instructors, one with a Ph.D., 
four with master’s degrees and two with 
bachelor’s degrees. All are graduates 
of the school and they teach both in the 
classroom and in the air, giving authen 
ticity to lectures by aerial illustration. 
e Nineteen aircraft—one B-25, five 
T-28s, four T-33s, four F-84s, four 
I’-S6s and one F-100C, cach instru 
mented for its work in teaching per- 
formance, or stability and control evalu- 
ation. 


includes in the 
months of 


@A curriculum which 
six month’s course (three 
performance and three of stability and 
control): 170 hrs. formal classroom 
work on mathematics, acrodynamics 
and related subjects, as well as-the spe- 
cific flight techniques appropriate to 
each type of flight testing; 70 hrs. fly 
ing time, accomplishing typical tests 
students gather data, reduce it and 
write reports on it); 214 hrs. of data 
reduction and report writing and 96 
hrs. of an activity common to all USAI 
schools—athletics. 

e Some 32,000 sq. ft. of hangar space, 
a ramp area and a new 12,100 sq. ft 
school building which has classrooms 


HEATING OPTICAL, ELECTRONIC, OR HYDRAULIC AIRBORNE EQUIPMENT 


WHERE CAN YOU USE 
G-E SPECIALTY HEATING EQUIPMENT? 


Whenever your equipment requires 
thermal conditioning, General Electric 
specialty heating equipment can help. 

G.E. has had extensive design 
and manufacturing experience in pro- 
viding controlled heating for a wide 
variety of applications. These applica- 
tions range from giant guided missile 
blankets to tiny one-inch long accel- 
erometer heaters. Problems of intricate 
shape, large or small size, unusual en- 
vironmental conditions, and amount 
of heat required have all been solved. 


LET US ANALYSE YOUR HEATING 
PROBLEM; a General Electric special- 
ty heating expert is available and a 
prompt answer is assured. 


FOR MORE INFORMATION contact your 
General Electric Aviation and Defense 
Industries Sales Office or send coupon. 


(= 


General Electric Company 
| Section F 220-10, Schenectady 5, N. Y. | 


Please send me new bulletin GEA-6285, | 
G-E Specialty Heating Equipment. 


C) for immediate project 
[) for reference only 
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v 


LT. COL. H. V. LEONHARDT 


with calculators on students’ desks, an 
instrument calibration laboratory of its 
own, an auditorium and a deluxe coffec 


room 


Entrance Requirements 


\ high-ranking five 
Edwards all applicants to 
they the 


man board 
screens 
sure mect school’s ent 
requirements 
e At least 1,500 hrs. diversified 
time 
e Age from 25 to 33 years. 
e Rank of second lieutenant through 
major. (Most students at Edwards arc 
C iptains 

\ bachelor 
one of the physical sciences is desirabl 
but applicants may prove a second-year 
college knowledge level by tests 

From Edwards, screened applications 
are sent to USAF where final selection 
is made. (The school is a USAF school, 
with operation responsibility delegated 
to ARDC and in turn to Commander, 
AFFTC. 

Aspects considered in 
screening include availability 
spect to current duty, service experi 


s degree in engineering o1 


the final 
with re 


ence, and record 

Reservists iccepted for training must 
ree to serve at least three years’ active 
duty after graduation 

The 15-man classes usually 
14 USAF pilots and one “guest” from 
the Civil Aeronautics Administration, 
the Navy, the RAF, RCAF or 


tractor. 


includk 
a con 


School's Evolution 


I'he school had its beginning late in 
World War II and immediately after 
ward, when USAF test pilot training 
consisted chiefly of experienced pilots 
passing along what they knew to men 
Semi-formal 
finally the 
under 


who were newly assigned 

lectures evolved next and 
full-fledged school 
ARDC. Three 
USAF’ school. 


emerged 


years ago it became a 
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CUSTOM DESIGN OF G-E AIRCRAFT MOTOR 
CUTS MOTOR WEIGHT 45% AT 22% LESS COST 


G-E aircraft motor engineers—specialists in designing motors 
to meet rigid size and operating requirements in aircraft and 


Ordinarily, custom design is costly. Sometimes it isn’t even 
necessary. But here is one example of how G-E custom air- 
craft motor design not only improved motor suitability but 
also substantially reduced cost to customer. 

Two motors were submitted for a customer’s application 
Both motors performed satisfactorily. But the G-E motor 
weighed 45% less and cost 22% less than the other motor 
shown by the silhouette! The reason: as with most G-E air- 
craft motors, the motor above was specially designed 
for this one application. 





This is another example of the design service offered by 


missile applications. 

Expert application assistance in aircraft motors is backed 
up by advanced design features, outstanding testing labora 
tories, and modern manufacturing facilities ull adding up 
to on-time delivery of the right G-E aircraft motor for 
application. 

Contact your local G-E Apparatus Sales Office for prompt 
attention. Section 634-4, General Electric Co., Schenectady 
5, New York. 


lf 


Progress /s Our Most Important Product 
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RELIABILITY: Fewer moving parts help assure y. FLEXIBILITY: The G-E Pump will operate up to 
* more dependable operation. * 55,000 ft. altitudes. 


& NO PAD SPACE NEEDED: Reduced engine frontal é ICTIONAL LOCATION. G-E turbopumps can 
“® area permits smaller nacelle size. ve be located close to power requirement. 


8 ways G-E Hydraulic 


give your aircraft greater 


The G-E Pump is a completely self contained unit tions to permit air supply from three directions rela- 
with its own control system and integral hydraulic tive to a fixed reservoir position. This feature helps 
reservoir. The inlet duct is assembled in three posi- the Pump meet varied installation requirements. 























x 


3 AUTOMATIC: 
* lubricated and automatic in operation. 


Sasso a a 
Sb, 


SEA 


7 IMPROVED AIRCRAFT PERFORMANCE: System's 
® light weight increases speed, climb rate, range. 





Completely self contained, self 





4 EASIER MAINTENANCE: Equipment changes can 
* be made without removing the main engine, 












TeecT ~ 
' N 


3 PROVEN BY QUALIFICATION Can 
e 


meet requirements of your aircraft. 


Turbopumps can help 
availability, better performance 


General Electric’s new Hydraulic Turbopumps are 
now available to give you the eight benefits 
illustrated above in furnishing auxiliary power for 
your aircraft. Designed to operate at almost any 
location within the plane’s structure, the G-E Pump 
can be used to supply power for such hydraulic re 
quirements as raising and lowering the landing gear, 
steering, opening and closing bomb-bay doors, 
maneuvering wing spoilers, and empennage surfaces. 


Designed for efficiency—-These G-E Pumps operate 
on the simplest of principles. Turbine wheels in each 
unit spin on streams of air extracted from the jet 
engines. The turbine wheel shafts then drive the 
constant speed variable displacement hydraulic 
pumps. This system eliminates the problems of bulk 
associated with direct drive systems. Expensive 
maintenance procedures are also unnecessary because 
a mechanic can easily get to each drive inside the 
plane. Their remote locations eliminate the weight 








of long transmission lines, and ground test operation 
is possible without operating the main engines. 


Greater aircraft availability: G.E.’s Hydraulic Tur- 
bopumps have been proven in operational testing. It 
has been designed for faster, easier installation, and 
greater accessibility in maintenance. These inherent 


features add up to greater availability for your 


aircraft. 


Can meet your requirements—-Designed to meet the 
toughest conditions that might be encountered in 
flight today, current models can operate up to 55,000 
feet. Potential operational altitude is almost limit- 
less. For more information on how General Electric 
can help you meet your auxiliary power demands, 
see your nearest G-E Apparatus Sales representative, 
or write for bulletin GEA-6333. General Electric 
Company, Section 231-4, Schenectady 5, N. Y. 
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CONTRACTOR discusses program with Bob Kamm and Maj. Gil Morehouse. ARO ENGINEER explains maze that directs flow of ai 


Arnold’s Tunnels Test New Weapon 


usefulness to industry is that its 


By Robert H. Cushman 
keep coming back 


Tullahoma, Tenn.—As each new wind tunnel is checked out at Arnold : ~ a 
( ipprecial¢ 1¢ cope 


Engineering Development Center, aircraft contractors form a line, waiting to Peas. 7 eagle ienpe ol 
use it. Already the 70%-finished test center has contributed major aero; |. y h k we pao ae 

dynamic and engine data to some of the country’s most important weapon  ,,, | hypothetical weapon system’s | 
programs—the ICBM, the Century Series fighters and the B-58 Hustler super-  joc¢ 
sonic bombing system. lhe following illustration i 

Initially funded by Congress as part vith the parent compan Sverdruy ot patterned after any actual syster 

of the unitary wind tunnel plan in nd Parcel, have transferred to ARO Vhis hypothetical example will start 
1949, AEDC was tailored to keep US Inc. to operate the cent nd continu todav in time and go to 1961, including 


fighting aircraft internationally com to improve it the time needed for the completion of 
petitive ee : : AE DC and giving the svstem somewhat 
Now, although AEDC’s lead ove Utilization Record High er the minimum three vears’ devel 


the state of the art is perhaps less The present recot f t utiliza ment time 
pronounced than expected, the center tion high Assume to start with that Midwe 
stands as the best of its kind know: Arnold Enging | il 
which has been runnins 


ircraft's weapon system study grou 
has come up with a svstem which the 

Arnold is run by test men from man to have obtained usag think is the answer to a vital defens 
agement down. Many of the men whi ichieved 65% utilization need. Briefly, they plan a missile calle 


worked on the original tunnel designs 24-hr. day Ihe best det of i Slofast” as an ICBM predecessor. Lik 


tc be in existence. 


SHOCK WAVE PATTERN in GDF’s Tunnel E-] at Mach 5. 


CONTRACTOR discusses scheduling with Ferrell, Lou Self. 
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Pee Se EN 


through Gas Dynamics Facility’s supersonic and hypersonic tunnels, DR. B. DOETHERT, J. Ferrell show contractor model of ETF. 


Where to Test? 
th 


} 


wl 
‘ 


Chl 
. = 
ici 5 


I hi 
R & D Divisioi 
Marschnet 
company s past ontra 
must try to check that under 
re submitting an ig] I 
the Air Force. n a proprictary pr 
behave in the final oO rschner ecncourags | 
ie target? Will it Inec visit AEDC e begins by 
id? Will it remain discussing hi ympany’s needs with 
Robert Kamm, Marschner civilian 
1 small Mach § unterpart and Maj. Gil Morehouse, 
1d 


i's number is too hief of the division’s Program Branch. 


CONTRACTOR discusses data reduction with Houston Hodges. 


Se 
s, 


tw 
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COMMANDER TECHNICAL DIRECTOR 


Brig. Gen T Miller Jr Me. F H Richordson 


TECHNICAL OPERATIONS SUPPORT OPERATIONS 
Col. J. T. Trotter 


RESEARCH & DEVELOPMENT DIVISION INSTALLATION ENGR DIVISION 
Lt.Col. 8. W Morschner Col. H.H. Lotson 


PLANS BRANCH PROGRAMS & PLANNING 
Mr. Don W. Mole Mr.C H Smith 


TECHNICAL INFORMATION ANDO ADMINISTRATIVE OFFICE 


INTELLIGENCE BRANCH 
Capt. T. P Martin Mr.W.P Hickerson 


PROGRAMS BRANCH ENGR. & MAINTENANCE 
Maj. G G. Morehouse Mr. C.€. Ellis 
AF REPRESENTATIVE PwT PWT BRANCH 
Moj.E.R.Giesemon Jr Moj. Corl Roemer 


AF REPRESENTATIVE ETF - RAMJET BRANCH 
Moj.J.S. Inghom Moj. W S Moe 











AF REPRESENTATIVE GOF GOF BRANCH 
Lt Col L.K Corson 


MANAGING DIRECTOR 
Mr. Thomos F. Forrell 
DEPUTY MANAGING DIRECTOR 
Mr. Robert M. Willioms 


SUPPORT 
SERVICES 


ENGINEERING DEPARTMENT 
J. M. Wild, Director 


ASSISTANT DIRECTOR 
Mr. J. A. Spanogie 


ENGINE TEST FACILITY PROPULSION WIND TUNNEL 
Chief Mr. B. H. Goethert Chief Mr. B. H. Goethert 


GAS DYNAMIC FACILITY TECHNICAL SERVICES DIVISION 
Chief Mr. R. Smelt Mr.J R Hargis 
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can get Midwest’s program over in 


about two wecks at a cost of $8,000 per 
week. This includes operating costs 
and electrical power but not amortiza- 
tion of the facility. 

Smelt gives his new customer a copy 
of the tunnel specifications and advises 
him to study the type of model mount 
ings he wants and compute the data 
equations so they will be ready. 

Smelt assigns a GDI engincer to 
the contractor's testing. While they 
wait for the vacancy in tunnel E-1, the 
ARO engineer makes certain that the 
contractor's model will be correct for 
the test and that the computer pro- 
gram is ready. 

By fall of 1956 the expected break in 
the schedule arrives and the company 
test engineer brings an 18-in. Slofast 
model to the center. Working around 
the clock, ARO technicians install the 
model on the sting mount in E-1’s 
12-in. test chamber and connect the 
instrumentation. ‘This tunnel is the 
oldest operating tunnel at Amold. It 
already has proved valuable on the 
Raytheon Hawk missile and Republic 
F-103 and 105 aircraft. 

For the company’s model they run 
a series of one minute blow-downs at 
Mach 5, programming the altitude in 
steps from 100,000 ft. to sea level to 
simulate the warhead re-entry. 





Data Handling 


During the runs the company test en- 
gineer watches the schlieren of the 
shock waves to get a visual picture of 
the flow pattern around the missile and 
after cach blow-down he steps over to 
Flexowriters and plotters which are au- 
tomatically typing and _point-graphing 
the advanced data in semi-corrected 
form as it is fed back from the ERA 
1102 computers. The reduction system 
is capable of returning 250 inputs in 
30 seconds. 

Between tests, he discusses the test 
points for the next run with the 
ARO test project engineer. 

At the end of each day’s run he calls 
the home office and reads the day’s re 
sults to the Slofast project engineer. 
For particularly pertinent runs he tears 
the punched tape from the Flexowriter 
and takes it to Amold’s communication 
center, where it is teletyped directly to 
his plant. 

This combination of rapid reduction 
of data to usable form and constant in- 
tercommunication allows the project 
group at the home plant to utilize the 
tunnel results while the testing is going 
on. They call the test engineer at the 
end of the first week of testing and tell 
him that the results indicate a factor 
was overlooked in their original analy- 
sis and that it means a slight but im- 
portant change must be made in the 
warhead’s configuration if the missile 
system is to work at all. If possible they 




















like to have the change made 


to « heck it out 


would 





and new runs 
The Al DX techni i] services shop 
makes the “fix” over the weekend, add 


ing the additional instrumentation to 
check out the validitv of the chang 
Ihe runs in the final week verify that 
thev ha olved the problem. In fact, 
because of the ompleteh iutomat 
test sct up, the test engineer finds that 
he is able to throw in two extra test 
iuns to bracket the desired test point 
for further accuracy. It is just a matter 
of pushing the take-data”” button 

id then watching the results come 


off the recorder 


Powerplant Tests 
While at AEDC the 


ompan' Cligz! 


ncer red ft t the engineer fron 
th oOmpan yplving the missilk 
po yan Th powerplant engimncc 
t th fran engineer over t 
th n test m once f th 
be | if the long develop 
ment cycle on turbojets, the engine al 
na been under test at | 1] 
ne tim Ih owerplant compan 
1 testing a boik plate i 
TI Imost two vears It 
h t nbin ts experience on 
A r 1 dual-cvcle powcl 
package for the missile 
n Niidv t } r ica\ Amok 
t th nad f th econd week with 
hlieren phot md the ARO project 
gincel pI minary data report 
In bout 60-90 davs he will receive 
the final test report. after the ARO proj 
ect engineer has had a chance to eval 
uate th ults for completeness and 
iccurac\ Lie issured that it is 


AK DC’s practice not to distribute the 
company’s propriet results cither t 
the Air Force or industr Armold 
however, will keep complete records of 
all tests made, using them to evaluate 
its own equipment 

When ARDC receives the company’s 
informal proposal late in the fall of 
1956, it is sufficiently impressed to 
iward Midwest and one other firm com 
peting USAF Phase I contracts 
testing of these 
two other and 
with the other systems competing for 
priority is no small problem for AEDC 

Priority for use of AEDC facilities is 
established by ARDC in conjunction 
with HQ USAF Headquarters 

Phe priority decisions are particularly 
difficult when an aircraft or powerplant 
that has already passed through AEDC 
ind is operational suddenly is grounded 
because of “bugs.” The panel then 
must take time in the tight schedule for 
debugging”’ tests, sometimes postpon 
ing work on future 

As far as the hypothetical weapon sys- 
tem’s use of AEDC within the limita- 
tions sect down by the priority board 
s, the contractor, the Weapons Sys- 


Coordinating the 


contractors with each 


systems. 


POC 
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CONTRACTOR watches control room activities as tests get under way. 
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Keeping Pace with Air Progress! 


+ road design in 
1 Nery 











Chatham Type 28V100 is a major step forward in the 
design of airborne power supplies. Employing long life, 
lightweig ht CHATHAM kotron Selenium Rectifiers, this 


ii 





> constr uction throughout, Type 28" 
MODEL 28V100 " Tequirements of MIL-P-7212 spec 
Input—195 to 210 volts, 3 phase, 400 cycles information, call or wr 

Output—28 volts DC, 100 amperes ~ 

Regulation—25 to 31 volts at 0 load to 100 amperes 

Weight—under 17 Ibs. 


th 5 
7 test ' 
Investigating acrodynamic 


imique AED( 


laking the results of t 
t ] ic ain 

ntract 

the ETI 

Simulating the hypersonic re-entry 
YD] | 2 B unor t nor 

( ace th hac pcecn 
in the first E-1 proprictary test 
e Running a 
tegration analvs vith a live” en- 
Slofast prototype 
mounted successively in the two cir 
cuits of the Propulsion Wind 
In this test the my licated cross-over 
from turbojet cruise to full 
ramjet penctration idjusted out 
under controlled observable conditions. 
This will be the climax of the contrac- 
tors test program 


ARD Liaison 


At these meetings the Midwest proj 
ect group meets the engineers which 
the GDF, ETF and PWT chiefs have 
assigned to the tests ARO men 
will live with the contractor’s problems 
for the next few vears—possibly longer 
if the svstem has to come back for 
fixes during operational us« 

They and their staffs will make it 
their Midwest 


power plant-missile in- 
gine burning im 


l'unnel. 


ubsoni 


in be 


| he MC 


business to visit the 
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TRANSONIC COMPRESSOR POWERS ARNOLD’S PROPULSION WIND TUNNEL. 


plant and learn all they can abi 
keeping up with 
and refinements as they develo 


ETE and PW 


ontracto! 


svstem 


7roups will 
powerplant plant 


i] about his e1 


ARO mechanics, f 


‘ ugh ibout the 


FITIC 


] } ] 
it down and rebuil 


ut the 
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Brig Gen. Troop Miller, Jr., Commander, 
Arnold Engineering Development Center 
born Omaha, Neb., 1908 
graduate U. S. Military Academy, 1930 

learned to fly at March and Kelly 
Fields transferred to Air Corps, 
1931... served in flight and combat 
crew training posts . served in the 
Southwest Pacific in World War II with 
Fifth Air Force and Far East Air Forces, 
and as commander of the 59th Air 
Service Group and chief of staff and 
commander of the 13th Bomb Command 
. served at Air University and USAF 
Headquorters commanded North- 
ern Air Materiel Area (Europe) from 
July, 1953 until last Aug. 1 holds 
the Legion of Merit and the Air Medal. 


much 
ont 
contractor 
pan oT 1 
I mounted o1 
th 

ARO 


contractor deliver 


1 PIV¢ 


four weeks ahead 
Because 
t is able to prov 
testing than the fi 
tunnel E-] 
} 


modcl 


Lunn 


mhguration 
ned for optimum 
usually high Revn 
the high pressure 
that results will | 
cale missil 
The powerp int t 
will come in 1958 
most extensive 
program. Her the 
tor takes first pl 








Illustration courtesy of 


Vertol Aircraft Corporation and 


Eastern Air Defense Force, U. S. Air Force. 
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130 Queen's Quay at Jarvis Street, Toronto, Ontario, Canada. 
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out the many 
dual-cycle powerplant. 

I'he test starts in ETF cell 'T-1, with 
the engine connected directly into the 
ETF air supply. This only provides in 
ternal engine conditions. For the all- 
important inlet conditions and the 
transition to full ramjet afterburning 
the test engine is moved into E'TY cell 
l’-4. There behind the special swivel- 
ing free-jet nozzle, flight inlet 
conditions are produced. ‘To a_ large 
extent the failure of the 
missile-powerplant combination is d« 
termined in these tests 

While tests are going on in 
ETT’s T-4, the compcting system with 


iron problems of his 


realistic 


success OI! 


the SC 


its powerplant, is being tested in the 
nearby ETF Ramjet Addition (RJA). 
The a is at first felt to be 
close, but both projects soon learn that 
EDC’ s system of closed-off and 
special inter-facility badges 
trusted. They find that there are no 
icaks from one project to the other o1 
to the other tests going on in 
I T'l’ at the same time 

So tight is the inter-contractor se- 
in fact, that the Midwest men 
even know their competitors 
the inlet position 
stumping them. ‘The 
officials, of course, know this, and 
that the USAF staff knows 


too 


ircas 


can be 


three 


urity, 
do not 
solved Samc 


now 


h iv¢ 
problem 


] 
they SCC 











the new Kevomatton. MACHINE | 


MAKES A MECHANICAL TUMBLING A FULLY 
AUTOMATIC BARREL FUSES PROCESS 


* Low cost operation - 
production 
Complete package unit 


Completely Automatic 
Needs no operator in attend- 
ance 

Loads and unloads itself with 
each cycle. 

Cycle variable for 
part requirements. 
continuous 


different 
Provides 


tion 
Assures uniformity 


K270-Fucthe 


3719 MILHAM ROAD, KALAMAZOO, MICH. 


opera- 


of finish 


high 


Simple to install . . . Electric, 
water, air and drain connec- 
tions only. 

Suitable for straight line pro- 
duction. 

Thus, “Rotomation”’ barrel 
finishing machine becomes a 
machine tool. 


@ rene 


P.O. Box 988 — 
Phone 3-5578 


ORIGINATORS OF THE ROTO-FINISH PROCESS 
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AEOC 
ENGINE TEST FACILITY 
RAMJET TESTING RANG 








MACH NUMBER 
THIS PLOT outlines 


testing ranges available for ramjet propul 
test at Arnold's lest 


general performance 


sion unit 
Facility. 


° 
Engine 


AEOC 
ones vest FACILITY 
TURBO. TING RANGE 





MACH NUMBER 
THIS PLOT outlines the general perform- 
ance of testing ranges available for turbojet 
Size of air flow require- 


ments determines envelope. 


propulsion units. 


cnough about the situation to work 
out a solution compatable with the in 
terests of both contractors and national 
defense. 

By 1960. 
tests over, the 
go ahead with the big test 
run in the PWT. 

Sizing the portion of the Slotast to 
co into the two PW'T circuits turns out 
to be no problem at all. ‘The whok 
missile will fit 16-ft. square 
test section 


ind ETT 
ready t 
i full-scale 


with the GDI 
contractors arc 


inside the 


Complete Missile 


Vhe prototype for this test, com 
plete with engine, is delivered to AED( 
the scheduled tun 
It is carried to on 


PW'l 


two months beforc 
nel occupancy data 
of the four walled-off bavs in the 
model installation building 
Here, in 
ians install the 
PW'T’s threc 
test sections, using 
mount. ‘They connect the engine in 
strumentation, the hundreds of thermo 
transduc 


guarded privacy, techni 
Midwest 
450-ton portabl 


1 Spec ially de 


missile o1 


one ot 


IPTC 


coupled, strain gages, 
crs, flowmeters and vibration pick-ups 
time ARO that 
issociate engine contractor 
internal engine 
temperature 


pressure 
l'o SAVC has urged 
Midwest's 
install his own 
mentation, 
pressure pickups on the 
rotating members. The 
tractor is able to do this while h« 


instru 
such as ind 
powcrplant’s 
Con 


bi ild 


issociatc 
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Simulated visual flight cor 

an important part in trai 

to use automatic computer 
gunnery, rocketry, and bombin 
Air Force contract, Rheem-Philadelphia has 
developed a three dimensional visual simu- 
lator which duplicates actual combat prob- 
lems. This device is known as the F-151 
Fixed Acrial Gunnery Trainer. Utilizing a 
unique television pick-up and display 
system, it portrays a realistic simulation of 
ground and airborne targets. It shows the 
exact geometric relationships between 
fighter and target—regardless of course, 
speed or maneuver of cither. Rheem is the 
first and only manufacturer of such three 


dimensional visual flight equipment. 


MLN GOVERNMENT PRODUCTS DIVISION 


PHILADELPHIA 


| RHEEM MANUFACTURING COMPANY 
eed Pict | 





AT THIS MOMENT 


WHEN PRECISION COUNTS 





Flaps down...runway clear...speed 130 knots! 
DEPEN This is the moment of touchdown! This is the 
D ON moment when precision counts most! 


MINISTOP by GRUEN-—a pre n part smal 


than y r fist—takes command at the instant of t } wn 
N recision electro-mechanical brain infallibly aids the pilot a 
brinas his aircraft 5 a smooth sently rollina, skid-free st 


It's oa thar sle of Grus cision you can depe 


© MINISTOP by GRUEN is no fair weather friend, either! It com 
pletely ignores blind ng snow, sli k rain, treacherous ice per- 
forms with famous Gruen precision always! Stopping distance Is 


Whatever your products... whatever your problems... 
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THE MINISTOP by GRUE 


MINISTOP has ft 


Id'< lowest-priced lightest ralles 
£ famaiic 


ther product 


yged conditions 
‘ r vht - Ww | 
vice. Ano 


MINISTOP is in tu 
{ 


our 
i ng sa 


now on leading aircraft throughout the world ncreasin¢ ‘ 
ind comfor Jecreasing operating costs. Could MINISTOP do 
he same for you? Why not contact us today and let our engi 
et y staff give you the complete story 
..when Precision Counts Most...You Can Depend On.... PRODUCTS 


Gruen Precision Product 
Cincinnati 6, Ohio 
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ety anti-skid dé 








— New World Headquarters for 


In the heart of the 


n’s jet operations —the Racific Southwest 


j 
BabbA new we rid headquarte rs veflects its steady growth during 


the past quarter of a cetury. Its modety facilities with 134,000 
square fee y under roof. and 1VO.000 square feetw\of concrete 
aprons centered on 43 acres are designed fer further expansion 
in the jet age. Here is the herve center of 


BABB'S World Wide Services and FacWities 


‘ 
\ 


\ 


ratt Ir dustry” 





len, N.J.; St. Yohns, Quebec, Canada; 
ilif.: Miami, Fla\; Washington, D.C.; 
on, England; Paris\ France; Brussels, Belgium; 
rich, Switzerland; Romé, Italy; Damascus, Syria. 
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® ARNOLD 


CONTRACTOR oversees test run. 


the engine up for shipment but ARO 
would have to tear down the engine 
then rebalance the rotating parts before 
rebuilding 

As this test will cost AEDC roughly 
$5,000 per hour (best guess at this 
timc), no expense is spared in making 
careful preparations. Each minute of 
air-on time must be productive. Not 
only will this test tie up the PWT, but 
parts of the ETF and RJA will have to 
shut down on the higher pertormanc« 
portions of the runs, since they provide 
power for scavenge and make-up ait 


AEDC- PROPULSION WIND TUNNEL 
NSONIC & SUPERSONIC TESTING RANGE 


» Were een = 
\ eee eee 


aN 








In mid-summer, 1960, the first day 
of PWT occupancy block time arrives 
The PWT = test section containing 
Midwest's Slofast missile is brought 
up to the transonic circuit on PW'I's 
125-ton transfer cart and rolled into 
place in the circuit. It is jacked into 
smooth alignment behind the variable 
throat nozzle and ahead of the exit 
diffuser, with its exhaust scoop. 


Start of Test 


After one day of hook-up, the 216, 
100-hp. main tunnel 
which have been turning slowly to 
prevent a permanent sag from setting 
up in the 574-ft. drive shaft), are slowly 
accelerated up to speed—600 rpm.—and 
air begins to flow past the actual missile. 

The 200,000-hp. ETF RJA_power- 
plant stands by to scavenge the exhaust 
when the powerplant is lighted off; the 


compressors 
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THERMAL HIGH VELOCITY BURNERS MAKE 
THESE HEAT EXCHANGERS POSSIBLE... 


The extreme load change rates required to 
test air driven accessories and components 
for jet powered aircraft are easily and quickly 
obtained when your test facility uses 
THERMAL Type DF heat exchangers. These 
heat exchangers are always designed around 
the high velocity, clear flame combustion 
characteristics of THERMAL burners. Con- 
vection is thus the primary means of heat 
transfer thereby promoting uniform metal 
temperature and long life. THERMAL Heat 
Exchangers are supplied as complete pack- 
age installations including all control and 
accessory equipment. 

SPECIAL DESIGNS AVAILABLE FOR: 

Pressures from 0 to 1500 PSIG. Tempera- 
tures from 300° F to 1500° F. Heat transfer 
ratings from 250,000 BTU/hr to 35,000,000 
BTU/hr. 








AAAI 777, 
Other Thermal Products & Services 
Wd 


flexibility in 
test facility 


air heating... 


e Com 





Gas, Oi! & Combinat urners 
-- Heaters e Submerged Combust 
bustion & Heat Transfer Equipment 


THERMAL 


Thermal Research & Engineering Corp. 


CONSHOHOCKEN e P 


ENNSYLVANIA 


REPRESENTATIVES IN PRINCIPAL CITIES 
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NORTH AMERICAN 


Tomorrow's aircraft are casting their shadows before them. Details of their 
SU PE RSON performance are incredible. Yet their most dramatic asset is still the fact that 


a human pilot will be at the controls. For there is no mechanism that possesses 
Ss HADOV man’s power of judgment. . . his ability to capitalize on opportunity. At North 
American — home of the U. S. Air Force F-100 SUPER SABRE, the free world’s 
first operational supersonic fighter, and the Navy FJ-4 FURY—this is the order 
of the day: to make tomorrow's planes habitable by man, while they operate at 
speeds and altitudes which otherwise would be beyond his physical limitations. 


NORTH f/ 








OTHER COMPAN Y 





The shape of things to come in long range missiles looms ever clearer 
SPACE at North American. More than ten years ago, North American engineers 
started work in an almost unexplored technological world. This was the 


° Ss | LH Ol J Ee | ¢ Ee birth of the U.S. Air Force’s SM-64 NAVAHO Intercontinental Missile. Today 


— though security restrictions prohibit any details — we can tell you that the 
automatically controlled NAVAHO is playing a vital role in the Air Force's 
program of missile development, so essential to our nation’s security 


North American Aviation, inc., Los Angeles, Downey, Canoga Park, Fresno, Calif.; Columbus, Ohio 


1» TAMERICAN AVIATION, INC. 


Engineers: write for details regarding challenging positions now open. 
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ean HEAT 


can cripple|/your component... 





( 





| 


you need a Thermoflex-insulated housing 


Typical insulated housing 
developed by 
Johns-Manville for 

vital aircraft component. 


JOHNS MANVILLE 


ij) Johns-Manville 


PreooUCcTS 


by Johns- Manville 


In the flying furnace that is today’s 
jet aircraft—or missile—components 
must still deliver maximum perform- 
ance. That’s why so many manufac- 
turers of actuators, starters, pumps 
and electrical equipment are turning 
to insulated housings as developed by 
Johns-Manville. These housings are 
tailor-made for each component de- 
sign. They fit snugly and form a con- 
tinuous barrier against the scorching 
temperatures encountered at super- 
sonic speeds. 


Carefully fabricated of high-heat- 


resistant alloys, Johns-Manville hous- 
ings are insulated with Thermoflex® 
refractory fiber felt. They are light in 
weight yet possess unusual structural 
strength and rigidity. 

If your component is subject to 
failure from high temperature, get in 
touch with Johns-Manville. Experi- 
enced insulation engineers will plan a 
housing to give your component the 
protection it needs. 

Write to Johns-Manville, Box 14, 
New York 16, New York. In Canada, 
Port Credit, Ontario. 


PRODUCTS FOR THE 
AIRCRAFT INDUSTRY 





® ARNOLD 


ir supply is re idy to make up 
scavenged air with clean air, and 
180,000-hp. ventilated throat suc 
tion drive is readicd Ihe vast cooling 
er flow—100,000 gpm.—is removing 
the heat churned in by the compres 
Because of the PWT drain on the 


ETE and RJA the running ts scheduled 


night 


RAMJET ADDITION 
ESTING RANGE 


eos e es a 


After the check-out runs, scrous 
flight simulation begins. Starting at 
launch conditions, the powerplant 1s 
“fired up” and the initial acceleration 
p to cruise is performed. A short run 
at cruise and 50,000 ft. is held—just 
long cnough to sec that the cruise will 
be satisfactorv. The ratio of net thrust 
to specihc fucl consumption is most 
important here—the cost of running 
this tunnel being too prohibitive to al 
low the luxury of an endurance run for 
Slofast 


Ventilated Throat 


Then, for the transonic crossover, 
the tunnel throat is “ventilated” by 
pulling a suction through its porous 
walls (to absorb the shock waves from 
the missiles’ nose and prevent them 
from bouncing off the throat test sec 
tion walls and hitting the missile’s tail 
ind the tunnel flow is further increased 
by adjusting both the compressor speed 
and curvature of the variable tunnel 
nozzle walls 

All this time the engine thrust 
output is kept matching the missile 
drag as it would in flight. When the 
turbojet powerplant is no longer able 
to overcome the missile drag the after 
burner is lighted off and the engineers 
are able to continue the acceleration, 
slowly, as the response of the tunnel’s 
huge machinery prevents actual time 
matching of the acceleration. 

This carrics the missile nght up to 
the Mach 1.2 limit of the transonic 
circuit's ability. 


Sonic Drag 

Since getting through the transonic 
drag hump is one of the most critical 
phases, this is run through a number 
of times 


With the large schlieren, test en- 


gineers check to be certain that the 


variable inlet shape is providing the 


correct location of the shock pattern 
for the all-important shock ram recovery 
which is to take the place of turbojet 
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| ATTENTION: AIRCRAFT ELECTRICAL SYSTEMS ENGINEERS 


LELAND EMERGENCY POWER GENERATOR 


A self-contained, self-excited package...5 KVA, 120/208 v, 400 c, three 
phase, 6000 rpm...includes magnetic amplifier voltage regulator! 


Emergency systems are a must on all present and future aircraft. Single engine 
fighters in particular require electric power that no longer can be obtained 
reliably from a battery. 

Leland’s solution to the need for reliable emergency power is this 5 KVA 
alternator driven by a ram air turbine. The whole unit either drops into air 
stream or has air ducted to it. Hydraulic power is furnished by mounting a 
pump on the pad provided. Or...Leland’s alternator can be driven by @ 
hydraulic motor with the entire unit mounted inside the aircraft! 

Either way you get a positive system with electric and hydraulic power 
available as long as minimum air speed is maintained. : 

Leland’s power package requires no external source of electric power for 
start-up. Magamp regulator holds voltage steady. Overload and short circuit 
power can also be provided. 

Power supplies are Leland’s business. Other power products include: 
inverters, motors, actuators, AC and DC generators for missiles. For the solu- 
tion to your power problems contact Leland’s Aircraft Products Sales Depart- 
ment via TWX-DY-258 today! 


Another Ain? Product 


LELAND 


T PRODUCTS 


THE LELAND ELECTRIC COMPANY 
Dayton 1, Ohio 
Division of AMERICAN MACHINE & FOUNDRY COMPANY 





Cessna T-37 designed for Jet Training 


To meet jet age demands, the U. S. Air Force requires a jet trainer that 
makes it easy for cadet-pilots to master first line combat airplanes. 


The Cessna developed T-37 introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fly jet trainer. 


It is designed to provide the Air Force with a jet trainer that can be operated 
at substantial savings and cover the most important and longest phase of 
the cadet-pilot’s jet training. 


It is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 


“Air Force T-37... You are cleared for take-off” 


Be an Aviation Cadet. Inquire today about the future your 
Air Force offers from your Air Force Recruiting Office. 





New Low Hysteresis and Threshold in HYDRAULIC RESEARCH’S 


DRY COIL SERVO VALVE 


For High Performance Stabilization 
And Control Systems 


——— DRY COIL TORQUE MOTOR 

Unique isolation diaphragm in the 
Hydraulic Research Servo Valve acts 
as a fluid barrier to keep coil and 
motor completely dry. Build up of 
magnetic particles in the flux gap is 
eliminated. No magnetic filters are re 
quired. Because torque motor operates 
in air there is no coil deterioration due 
to immersion. Pressurized electrical 
connectors not required. 


SYMMETRICAL HYDRAULIC AMPLIFIER DESIGN 
Torque motor and nozzles are arranged 
about the center line of torque arm to 
minimize null shift. Motor mounting 
points are symmetrical about same 
center line to further improve sta 
bility in varying ambient and oil 
temperatures. 


UNITIZED POWER STAGE CONTROL ASSEMBLY 
Power sleeve houses control spool, cen- 
tering springs and null adjustments. 
All are stainless steel. Adjusting 
mechanism is not subject to different 
coefficients of expansion, providing ex- 
cellent null stability with temperature 
changes. 

Near perfect alignment gained by 
this type of construction lowers thresh- 
old. Micro finishes keep friction to 
minimum reducing hysteresis and 
increasing valve life. 


TRIPLE FILTRATION 

All oil that passes through hydraulic 
amplifier section is filtered three 
times. The Hydraulic Research Servo 
Valve has five internal micronic filters 
of corrosion resistant steel to assure 
trouble-free performance and im- 
proved reliability. 








The Hydraulic Research Dry Coil 

Servo Valve is available in quantity for 
high performance flight and control 
systems. Write for additional 
engineering information. 


HypDRAULIC FRESEARCH 


AND MANUFACTURING COMPANY 


Subsidiary of Bell Aircraft Corp. 
2835 N. Naomi Street + Burbank, Calif. + Victoria 9-2227 


CHALLENGING ENGINEERING POSITIONS OPEN 








We have produced 








As of July 1, 1956, we have delivered 5,279 
Franklin helicopter engines, all in our under 
400 h.p. range. We submit that this is more 
helicopter engines, by far, than have been 
produced by any other manufacturer, regard- 
less of make or horsepower. 

We make this statement, not to boast, but 
to emphasize the vast background of prac- 
tical experience we have to offer users and 
makers of light helicopters. 

If you have a helicopter power problem, 
all of our accumulated knowledge is at your 
disposal and we welcome your inquiries. 


AIRCOOLED MOTORS, INC. 
SYRACUSE, NEW YORK 


Smith, Kirkpatrick & Co., Inc., 46 Trinity Place, New York 6, N.Y. @ Export Distributors of “Aircooled” Products @ Cable Address ‘'Kirksmith" 
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GAS DYNAMICS FACILITY 
ENERAL TESTING RANGES 


+ MODE 








MACH NUMBER 


npression in supersonic flight 

Then the cart carrving the missil 
moved from the transonic circuit and 
olled over to the parallel supersonic 


tunnel 


Supersonic Test 


Here the missile starts where it left 
ff in the transonic tunnel and is flown 
up to its maximum performance of 
100,000-ft. and Mach 2.5 Though 

s right on the edge of present ram 

state-of-the-art it by no means has 
pped the extent of this facility, which 
ould take the missile up to Mach 5 and 

ll over 100.000 ft 

As the Mach number gets to 2, the 
ngine compressor stages are cut out 
ne by one, for the tunnel flow past the 
missile now is providing the compres 
ion, as it will in flight 

Finally at Mach 2.3 the entire com 
pressor 1s bypassed ind then cyected 
from the missile. A special barrier has 
been constructed in the tunnel to catch 
the compressor and prevent scnous 
damage to PW'l 

Ihe Slofast now flies on its maxi 
mum speed, which turns out to be over 
the design point at Mach 3 

Chis run, made during a high-humid 
itv spell of mid-summer, illustrates the 
virtue of the closed-circuit tunnel. Be 
iuse the tunnel continuously recircu 
lates its own air (except that which must 
be replenished to make up for the 
scavenged powerplant exhaust) it is 
ible to maintain fhoisture free flow 
vithout relving on drvers which would 
become saturated after a few hours run 


ning time 


Ready for Flight 


Because it has been through the mill 
it AEDC, the missile which leaves 
Arnold for flight test at Patrick An 
l’‘orce Base is more reliable and basically 
better 

With most of the steady state mis 
le and powerplant problems worked 
out in the “captive” tests at Tullahoma 
the flight test program now can con 
centrate on the dynamic problems of 
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no need to over-tax your production facilities 


Complex assemblies such as this Y-4 bomb- 
sight used in B-47 Stratojets are taken in 
stride at General Mills. This precision in- 
strument has 3,433 parts, nearly 2,000 of 
them in this head-end assembly alone. 


get precision production help 
in volume and on time 


The critical shortage of competent technical men needn’t handi- 
cap your operation. Right now our creative engineers and 
precision manufacturing facilities are at your service for sub- 
assemblies or complete units of: 
@ precision electro-mechanical systems 
@ fine-pitch, instrument-type gear assemblies 
@ precision metal cutting, grinding, finishing 
e@ industrial or military optical assemblies 

We can save you time, cut costs, eliminate scores of irksome 
production problems. Naturally you have the service of our 
full laboratory and environmental testing facilities. 


i Send for this Fact-Packed New Booklet — It describes 
and pictures our facilities, shows our products, names 
our customers. Write Mechanical Division, Dept. 
AW581, 1620 Central Ave., Minneapolis 13, Minn. 


MECHANICAL DIVISION 
or General Mills 
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Lockheed scientists are designing 


Domesticating the atom to 
serve mankind has intrigued 
science for overa decade. 
One top priority application, 
Set retly under way for several 
years at Lockheed: developing 
a nu lear-powered plane as 
different from present types 


as a supersonic jet is from the 


first stick-and-wire biplane. 


IMAGINE A GIANT AIRCRAFT SOARING ALOFT, 
NOT WITH TONS OF GASOLINE, BUT WITH A 
URANIUM FUEL SUPPLY NO BIGGER THAN 
A HANDFUL OF GRAVEL. EVENTUALLY, SUCH 
A PLANE-OF-THE-FUTURE—WITH THIS SCANT 
FUEL SUPPLY—WILL GIRDLE THE GLOBE NON- 
STOP BETWEEN SUNRISE AND SUNSET. 


More than a dream, this incredible aircraft is now 
being developed by Lockheed for the U.S. Air 
Force despite problems of propulsion, structures 
and materials, thermodynamics, crew survival, 


produc ibility and maintenance unique in aviation, 


Old concepts are being shelved, traditional solu- 
tions rejected. The kind of aeronautical advances 
that once took a generation of research are now being 
telescoped into a few months, even weeks. 


Soon several hundred nuclear scientists and engi- 
neers from Lockheed’s Georgia Division will 
move to the North Georgia mountain country. 
There on a vast site—some 40 miles from U.S. 
Air Force Plant No. 6 at Marietta, operated by 
Lockheed—will be built the nation’s largest facility 


for the development of atom -powered Lire raft. 


The exact status today of U.S. atomic pane 








- sa z er aie + 


lopment is still a military secret. But the 


strategic importance of the “A-plane” to out 
be exaggerated. It will be an 


craft with a new dimension —endur ince un- 


nation can hard 

nited. Its immense range and round-the-world 
patrol capabilities are certain to revolutionize ait 
LO@ISTICS freeing military aircraft from shackles 
fuel « pacity and air- 


presently imposed by 


I SC location. 

THE DAY WHEN AMERICA'S FIRST NUCLEAR- 
POWERED AIRCRAFT BECOMES OPERATIONAL 
WILL BE ONE OF THE TRULY SIGNIFICANT 
DATES OF AVIATION HISTORY. 








LOCKHEED’S 
NEWS 
COLUMN 


Detection of Heart Disease —. 
. . j 






r .) 


any airli I ve One of the 
many A ture comfort 
Lockheed S 

Electra. H 

and ce 

lankelts f 


Spot co 


Atomic plane concept or 

cover of News veek Ww 
on Lockhe 
ANP (Airc! 
Project. Tha 


irprise you... 


25,000 Lockheed stockholder 
every state of the union will le 


in mid 


period 20 


} 


Univac’s newest cousin Si 


USE 


faster thar 


A nationally-known Los 

physician, after periods of in- 
tense nerve strain, goes tothe 
airport, buys a nd trip ticket 


to New York or 


lation, spend 


Look to Low kheed 
for Leadership 


Hercules C-130 performance data 


Aircraft Corporation ist released show that the USAI 


im MQUE 4 fons of 


i Super Constel- 

| i iet day at the 
Waldorf-Ast ia, and comes 
ght. Says: 





stroneg-i 


California Division, Burbank, Calif. 
Cargo rigent on 


urails of a 
Georgia Division, Marietta, Ga. fast jet tactical fore 100 mph 
Missile System Division, Van Nuys, faster than present combat 
Palo Alto, and S innyvale, ¢ | transports Hercules climbs fully 


loaded to 2500 feet altitude in 


Lockheed Air Terminal, Burbank, Calif. 
Lockheed Aircraft Service, Ontario, Calif, 


just one minute, 








Faster 


= 


and Further! 


External 


fuel 


tanks by Royal 


Jet 


extend range of supersonic F-100 


That extra fuel supply under the wings gives 
North American's Super Sabre a greater reach, 
makes it a more potent fighting package 

Squadrons of Super Sabres, first supersonic 
fighter-bomber to go into mass production, are 
now operationai with the Air Force, and aux- 
iliary fuel tanks to help these fast fighters roam 
further will be made in quantity by Royal Jet, 
the nation’s leading producer of jettisonable 
fuel tanks 

Quantity production of fuel tanks for the 
F-100 is another example of Royal Jet's excep- 
tional abilities and facilities for metal fabrica- 
tion. More than 100,000 fuel tanks, such as 
those used by the F-100, the F-84F and KC-97, 
have been produced by Royal Jet. And its 


years of experience and specialized skills in 
metallurgy extend to the design, development 
and manufacture of a wide range of other air- 
craft and missile components, including fuel 
float switches, pods, pylons and sealed steel 
containers for hi-nesting fuel tanks, missile 
systems and fire bombs 

Now, Royal Jet is developing a new high tem- 
perature insulation—structural or spaced 
insulation, formed as a shroud spaced between 
jet engine and fuselage, or as a shaped panel for 
the protection of fuel cells or other accessories 

Here is metal-working skill and proven pro- 
duction experience you can use. Royal Jet 
engineers are available to assist with your 
specialized problem without obligation 


NEW TYPE INSULATION 


Higher engine temperatures and increased 
speeds are creating demands for this new 
type high temperature insulation. Structural 
insulation, composed of framework of light 
channels or zees, is covered with foils of 
Inconel, Stainiess Steel or Titanium 
ranging upwards from two mil thickness 
Insulation to withstand temperatures of 
2000° F. and over is enclosed between 
foils. Write Royal Jet for details 


ROYAL 


Dia b al 
Jie i. INC. ALHAMBRA, CALIFORNIA 


Design, Development and Production in these and related fields: 





Containers for Missile Systems 





CONTRACTOR, signs out of Amold and 
heads for flight tests at Patrick. 


stabilitv, control and guidance. 
Arnold’s future is hard to tie 
AEDC has limitless expansion capa 
bilities | 
it will be the leading aeronautical 
testing center in the world at some tim 
in the future ” said retiring Gen 
handcd the Center over to 


Harris as he 
Gen. Troop Miller last 


ck wn 


space, power and cooling water 


hi suCCCSSOT, 


month 


Straight Attitude 


But the using 
AviATION Week scemed agreed 
Ihe present straightforward 
to industry must not 


engineers contacted bi 
upon 
cne thing 
attitude of service 
change. 

Ihe fact that 


engineers 


Arnold is staffed with 


“career with professional 
pride in their work and run by a private 
industry operating contractor Is pc rhaps 
the best reason for hoping that it won't 

More so than at anv other ARDC 
base one has the feeling that this is like 
any other part of industry, with the 
cmphasis on the job to be done and 
not on organizational procedure 

As ARO Director of Engincering, 
John \W ild said 

Since most of us have been schooled 
in industrv, we have industrv’s view 
point—and I think this helps us to be 


more useful to industry.” 


‘Hot Rod’ Caliber 


Armold will not be 
You 


to be 


content to do 
testing cannot expect 
men of this caliber 
tation attendants primarily we ar 
1 service station, but we hke to think 
that while we are giving service out front 
we are working on a hot-rod in back,” 
savs Smelt 

Amold will put. its 
next century of aviation 
though, AEDC will have 


keep up with the very progress it is 
fostering. a 


routine 
just service 


stamp on the 
Ironically, 
to scurry to 
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one-piece wire insert 


the screw _ ‘ 


as it PROTECTS 


yre 
ae : 


et oe the tapped hole 


Withstands vibration, heat, corrosion — 


Meets AN-N-5b lock nut specifications 


Here is a ONE-PIECE stainless steel 
thread insert that will lock the screw 
against loosening as it permanently 
protects the tapped hole. The secret is 
in the Mid-Grip coil. Shaped like a 
polygon, its chords exert a spring pres- 
sure on the screw thread and prevent 
rotation at less-than-rated torque. No 
loss of torque occurs at elevated tem- 
peratures or after repeated disassem- 
blies. 

NO EXTRAS—The Heli-Coil* Screw-Lock 
(Mid-Grip) Insert employs no locking 
rings, pins, plugs, tabs or wiring. It can 
be installed from the front or top. Think 
of the money — and assembly time — 
you can save! 

NO PROJECTIONS — Screw-Lock Inserts 
furnish AN-N-5b lock nut torque right 
down inside the parent piece . . . elimi- 
nate costly weight and space ...improve 
design. 


NO WEAR, NO CORROSION — Like reg- 
ular Heli-Coil Inserts, new Screw-Lock 
Inserts are made from 18-8 stainless 
steel wire, and normally outlast the 
unit they protect. They permit smaller, 
fewer fastenings, and require minimum 
surrounding material. Screw-Lock In- 
serts are available in popular NC and 
NF sizes with choice of two lengths. 
Mail coupon for complete data—or bet- 
ter still, see Yellow Pages of your phone 
directory “Inserts Screw Thread” 
for name of your local Heli-Coil Appli- 
cations Engineer. Call him now! 





Regular Heli-Coil Inserts (no lock- 
ing action) put corrosion-proof, 
strip-proof stainless steel threads in 
soft materials . . . permit smaller, 
fewer fastenings, lighter weight, re- 
duced cost. 











(60 \ scREW-LOCK INSERTS 


Products of Heli-Coil Corporation, Danbury, Conn. 


*Reg. U. S. Pat. Off. 
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HELI-COIL CORPORATION 
528 Shelter Rock Lane, Danbury, Conn. 


[J Send complete design dota on Heli-Coil Screw-Lock Inserts. 


Name 


[1] Send design manual on standard Heli-Coil Screw Thread Inserts. 


[] Put me on a list to receive “Heli-Call,” case history periodical. 
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Company 





Address 





City 


| 


| 


Zone 


State @ 


IN CANADA: W. R. Watkins Co., Ltd., 41 Kipling Ave. S., Toronto 18, Ont. 
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Nm 
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Douglas DC-7, one of America’s 
fastest and most luxurious airliners. 


IMAGINE FITTING 
A FAN IN HERE . .(. 


= 


.. Or HERE ~ 


IN-LINE DESIGN OF A JOY AXIVANE FAN MAKES IT POSSIBLE 


Cabin air blower used in DC-7. 
It produces 900 CFM at 8” 
pressure. Diameter is 9” and 
weight is 24 Ibs. 


JOY BUILDS A COMPLETE LINE OF FANS 
FOR ALL AVIATION AND ELECTRONIC 
APPLICATIONS. 


rm phe : 
Write for 


FREE Bulletin 
117-59 


In designing their new DC-7, 
Douglas engineers were determined 
to make it “America’s most luxurious 
airliner.’’ As a result, the DC-7 is air 
conditioned not only when in flight 
but also when on the ground! 

The extra air system called for real 
maneuvering in and about all sorts 
of obstructions in some of the most 
restricted areas of the wings and 
fuselage. This necessitated sturdy, 
lightweight, thoroughly dependable 
fans that would use as little space as 
possible. 

Joy Axivane Fans fit the bill com- 
pletely. Their compact, in-line de- 
sign permitted installation right in 
the ducts, with absolutely no lost 
space for fan housings! 


The DC-7 fan system includes a 
condenser blower in the belly of the 
ship. Its job is to pull outside air in 
and over cooling coils. A second 
unit, called an evaporator fan, circu- 
lates the cool air throughout the 
cabin. 

Douglas has found this system ab- 
solutely dependable and very effi- 
cient. They state, “At all times, the 
cabin temperature stays in the pleas- 
ant 70's.” For complete details on 
Joy aviation and electronic fans, 
write to Joy Manufacturing Company, 
Oliver Building, Pittsburgh 22, Pa. In 
Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario. 


WSW AS496-117 





VOUGHT...FOR COMBAT SUPERIORITY 





Faster-than-sound Crusader Will Strengthen 
U. S. Fleet’s Command of the Skies Above the Seas 
Chance Vought’s F8U-1 Crusader represents the next generation of 
Navy fighters. It combines supersonic level flight performance with 
exceptional combat ceiling, long endurance and ease of maintenance, 


Agile and amazingly lethal, the Crusader meets the demands of ship- 
board operating requirements with no sacrifice in speed and striking 
power. It will give air superiority to the U. S. Navy wherever its task 
forces operate. 

Behind this triumph in aviation achievement lay an intensive research 


and development program...and experience gained in 38 years of 
pioneering leadership. Like many other significant Vought advances, 
it emphasizes a tradition of engineering excellence. 

In the field of high performance aircraft, as well as guided missiles, 
the creative spirit is strong at Vought. Because of this spirit, America 


can continue to expect superior new weapons from Chance Vought— 


£ \as long as the need for them exists. 
SCIENTISTS AND ENGINEERS: There is a challenging 
place for you on Vought’s creative team now. For details 
write: Engineering Personnel, P. O. Box 5907, Dallas, Texas. 


CHANCE 


UGA ATRCRArT 


INCORPORATED DALLAS, TEXAS 
DESIGNER AND BUILDER Or HIGH PERFORMANCE MILITARY AIRCRAFT SINCE 1917 
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When heat soars... 
relate MileliilcMact:l es 


Control them 
. with these 
Sotns Manville Packing Products 


J-M Tadpole | 
Firewall Seals block passage 


of flame and combustibles between compartments 


Tadpole Seals installed at the flange core. This base is covered with asbestos 
between compartments do double duty cloth combined with Neoprene, Sili- 
in modern jet aircraft. (1) In event of cone, Teflon or other materials to assure 
fire they confine the flames permitting top performance within each tempera- 
the pilot to land or bail out. (2) They ture range. All seals comply with the 
provide a barrier against leakage of C.A.A. requirements for flame resist- 


combustible fluids and yapors into 
“hot” compartments. 

J-M Tadpole Seals are made with a 
specially processed Inconel wire mesh 


ance. Style numbers and temperature 
limits are as follows: 4132-250 F, 137- 
350 F, 4134-450 F, 4133-500 F, 
4161-600 F, 4381-over 600 F. 





— 


J-M Bomber | ” | J-M IM oF to y 
Cloth 2 } Asbestan | Gaskets Style 
—new lighter, ( “ Cushions : 


{ 4 No. 924 ... seals 


hot gases at a wide 

range of pressures 
Style No. 924 has a steel mesh core, 
is aluminum jacketed for tempera- 
tures to 850 F, stainless steel jacketed 
for higher temperatures, 





Y| & J Alli 


stronger firewall fabric —for A.N. clips in high 


#89 Bomber Cloth flexible firewall temperature installations 


fabric saves precious pounds. It is 
the lightest material of its type, yet 
withstands the most severe C.A.A. 


Asbestan Cushions give a resilient 
cushioning with low friction on A.N. 
gests. clips used for hydraulic lines at tem- 

peratures up to 500 F. Specially made 
of asbestos and Teflon. 








Write for further information to Johns-Manville, Box 60, New York 16, N. Ye 
In Canada, Port Credit, Ontario 


JM, Johns-Manville PACKINGS, GASKETS and TEXTILES 
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animportant entry into an important field 


A NEW DRY COIL, DUAL STAGE ELECTRO-HYDRAULIC SERVO VALVE 








@ CAMBRIDGE 
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NEW YAGI scatter communications antenna, HUGE new radar is part of experimental SAGE air defense sub-sector. 


Reshaping Air Warfare, Traffic Control 


By Philip J. Klass World War Il. The 


far outstripped in 


Hanscom Field, Mass.—Exciting programs that promise to reshape the formance whi 
conduct of aerial warfare and air traffic control are under way at the Electronics _ line-of-sight rang 
Research Directorate (ERD) of the Air Force Cambridge Research Cen- the earth. Whe 
ter (AFCRC). They fall into two broad categories: 
© Search for technological — break 

iroughs in key research areas Vhesc home” for scientists who wished t 
range from propagation studies which continuc¢ their wartim<¢ tivities at the 
provide an answer to the difficult Massachusetts Institute « echnologvy’ 
blem of detecting intercontinental Radiation Laboratory and Harvard 
vallistic missile it great distances and Radio Research Laborat 
altitudes, to research in new semi 
conductor transistor materials and Super-System Center 
technique Air Force recognition 
¢ Complex electronic ground environ portance of large uper tem 
ments (system employing automat ARDC to set up Electronic Support Van 
data processing, computing, and control ing System Project Ofhe ESSPO I at ERD 
techniques for continental air defens ynparable to the Weapon System , , 
SAGE overseas air defense, tactical Project Offices (WSPO | manage Stale Situation 
r operations, and trafhe control their development 

10 vears ERD has grown from a Because clectronic data procc 
small research station into a full-fledged techniques form the heart of thes 
Air Research and Development Com tems, ARDC has picked ERD to man 
mand partner, responsible for some of we many of the electronic ground en hi 
the USAF’s most important programs vironment systems developments needed del ‘ en dif 

The explanation for ERD's fast-ris by the Air Force ent bits o e too variable. The 
ing stature is simple. USAI hopes for ERD’s first such assignment severai plotted targ position may be 15 
riant strides in military technology ride  vears ago, was in connection with th« minutes “old’’ while that of the inter 
n research, and electronic data proc development of SAGE, the most so eptors may only 15 seconds late 


‘sing appears to be the only means __ phisticated of the systems “The real advantage of integrated 


wiva 
fol enabling humans to cope with the Che Air Force need for complex electronic supporting system 
pace and complexity of nuclear warfare. super-systems” stems from the fact ing automatic data processing an 
ERD has specialized in both areas that military aircraft speeds and com- transmission,” according to Vance, “i 


since it was created in 1945 as a_ bat areas have more than tripled since _ that it gives the true air situati 


employ 


m ovel 
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a large enough area almost instantanc 
ously—as it happens.” 

ERD’s Systems Project Office and 
Special Systems Laboratory are han 
dling the development of a number 
of such systems, including 
® Tactical Air Control System (TACS), 
a new mobile, ai transportable system 
which will provide base air defense 
interdiction and close support capabili 
ties for ‘Tactical Air Command opera 
tions 
e Base Air Defense Ground Environ- 
ment (BADGE), for usc 
bases not equipped with ‘TACS. 

Development of the components for 
handled by 
ERD and 


it overseas all 


being 
both in 


centers 


stems 15S 
several laboratories 
it other ARDC 

The air defense portion of TACS 
ind BADGI termed a “‘little 
SAGE,” although there are 
ortant ise of 


Ise OVCTSCaS, ther 


these s\ 


might be 
several im 
their 
must be designed to 


differences Bex 


sabotage ind 


TACS 


less susceptible to 
ittle iddition, 
must be air transportable. 


damage In 


Tactical Flexibility 


l'o give sufficient flexibility in tailor 
dividual TACS or BADGI 
ticular tactical requirements, 
building block equipments 
designed to permit the con 
lifferent system configura- 
m being readied 
TACS-II 
inguish it from an earlier svstem 
ped under Rome Air Develop 
n Center management and _ te 
hich ERD contributed. Management 
of TACS-II transferred from 
RADC to AFCRC last fall. RADC 
yntinues to be a heavv contributor 
ACS equipment 
light o1 


ACS syste 
nm is designated 
nent 
was 


is not vet as small 


mobile as the Tactical Ait 


Command would like. Airborne equip 
ment miniaturization t hniques may 
ground-based equip 
ment to give it the desired 


ind mobility. 


SAGE Focal Point 

ERD’s  Lincol: roject Office 
headed by Lt. Col. R. S. LaMontagne 
is ARDC’s focal monitoring 
ictivities of incoln | 


find their way into 


size, weight 


4 


iboraton 


oted to 


the 
whose I TC dev 


SAGI 


wide 


most of 
the development oO Ne 
fense svstem. ‘This covers a 
of activities includ 

e Preparing for entry into 


ill] Lincoln Labora 


prom such as 


and 


ventory of 
ects tha how 
communications and Texas ‘Towers 

iddition to preparing specifications for 
prototvpc¢ models, the project office ad 
vises_ the Air Materiel ( 
procurement of SAGI judy] 


© Advising weapon system 


mmmand on 
yment 
ontracto! 
and 
with SAGI 
id program 


so as to assure tibilits suit 
ibility of their weapon 
e Developing test plans 
for evaluating SAGE’s eftectiveness 
LaMontagne point ut that the 
SAGE tests are a continuing effort an 


l 
will include ] 


ompa 


] 1 
simulate DpDOmMD- 


ing attacks 
On July 1, 


is transfert 


Headqu irters. 


t Office 
ARDC 


Navigation Laboratory 


; 


Bright hopes for g 
svstem air fi mtrol pr 
be found 
ERI Nai 
borator Hig 

HPCC 


Common 





RADAR REFLECTION TESTS are run on models of new airplanes at AFCRC range. 
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matic trafhe control equipment. 
Headed by Benjamin F. Greene, Jr., 
the assigned task is to carry out USAI 
research ind development in trath 
control t hniques and equipment, a 
f the Air Force TRACALS 
l'rafhic Control] Landing S\ 
Tait Lhe lal 1] 
m with CAA 
Navigation Development Bx 
to investigate methods f 
SAGE, TACS and BADGI 
Administration control nt 
lhe new HPCC will be tied 
SAGE, TACS and BADGI 
ut technique Ol moot] 
ition bet 
ontrol 
lhe Be 
trolling 
mile radiu 
number 
ll be 
hopes to bring 
later phasc 
this program will 
improving equipment and 


niques, 


Control Equipment 


7 
{ nac! de 


ther 


: . 
iopment at ti 


irc iu 

Cquipment 

present 

imple 

nroute Airspace Reservoir, 
: | 


number of fligh 


Ix 
ef 


or storing a larg¢ 


major alrwa\ 


] 
i 


Nn R y¢ 


line resen iti 
eMAMIE (Minimum 
chine for Interpolation 
tion based d 
computer for. keeping tab 
tion of all aircraft, wheth« 


under radar 


ground 


areca 
MAMIE. will 
position of Ca 
from flight plan data stored 
route airspace Reservisor, 
with periodic position repot 
known fixes 
up by radar Estimated posi 
aircraft will be displaved on a 
probably by small 
with tim 
since ordet larger 
area of uncertainty as to actual airplan 
po ition. MAMIE is cloped 
for air defense appli ( s well 
for TRACALS 
e Automatic Data 
to climinate 


ontinuoush 


h airplane und 


upd iti 


; 


plane passes 


ray tube, 


whose diameters grow large! 


last fix in 


bx Ing de 


Routing System, 


aims human handling of 
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iircraft flight data between controllers 
it different centers or within the same 
admits this objective 
“ambitious undertaking.” But a 
design study expected to result in ex 
under 
Laboratories 


center. Greenc 


Is an 


perimental cquipment 15 
( ook Research 
Data that must now be written out on 
flight strip cards by each controller who 
iirplane, would be “filed” 
initially in a_ central drum 
Based on each aircraft's flight plan, the 
what in- 


now 
Way it 


handles an 


storage 


determine 
controller 
chain of control requires, when h« will 

1 it 


need if 


equipm«¢ nt will 


formation cach along the 
ind then transmits and displays 


information at the appropriate 


Ihe automatic data routing system 
lso will determine when control should 
be transferred from one section to an 
each controller of the 

1 permanent record 


other, will notify 
transfect 
of the time when transfer occurred 

e Radar Signal Enhancer integrates suc 
thereby 


ind mn ike 


pulse ; 


iutomat 


radar 
the useabk 

radar by one-third. Greene emphasized 
that the Video Integrating Equipment, 
Airborne In 
this 
maximum 


CCSSIVC iIncTcasing 


control range of 


iow being developed by 
struments | 


yCar, 


iboratoryv for delivers 


not increase the 
theoretical detection range of the radar, 
but does build up all signals whose am 
exceeds the level Ihe 
signal enhancing techniques are ap 
plicable to all surveillance radars 

e Target Track Substitute will assist 
the automatic tracking units now used 
in Volscan (AN/GSN-3 
computer The 
which 


doc , 


plitude nose 


return-to-base 
trackers have a “veloc 
cnables them to 
data to the Vols in 
loss of radar informa- 
I his vcloc- 
memor issumes the air- 
n ontinu to flv in the same 
the moment the 
lost, although the plane 

b< expe ted to flv a curved path 
ording to its Volscan instructions. 


the Volscan computer to 


ity memo! 
keep 
computer despite 
tion 


; 


on providing 


mn urplan¢ position 


} 
moweveri, 


tion a it was at 


r echo was 


CauUs¢ 
k” the plane is not following in- 
call for unneeded cor- 
substitute tar- 
veloped by the Newton 
the svnthetic target 
oft loss of 
fiving 


called for bv a 


dynam 


radai ho 
the heading and 
Volscan, and 
ransmitted to the airplane. ‘This 
| eliminate the spurious path-velocity 
which V 
yutes during such _ radar-echo 
periods. It should help the automatic 
tracker re the target bi 
ng the probability that the 
, will be centered on the 
xpected position 
e Automatic Voice Relay will 
Volscan control instruc- 


matically relay 
tions to individual aircraft. The device, 


tion olscan now com- 


loss 
increas- 
tracking 


irplane’s 


i quire 


iuto- 


AVIATION WEEK, August 6, 1956 


‘ff 


400,000 DEGREE 


TACTICAL AIR CONTROL SYSTEM 


TACS 


> 
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PROJECT “SMALL CHANGE” speeds construction of experimental digital computers 





is one of several under AFCRC cognizance. 
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be tested with the new prototype Vol 
in unit now being evaluated at Ft 
Daw The Automatic Voice Relay is 
based on techniques originated by the 
Special Systems Laboratory which are 
being applied in slightly different form 
to TACS and BADGE. 
e High Quality Radar Remoting, unde 
development by General Electric Co., 
will consist of a 2,000-line, closed-loop, 
['V system. It will view a SAGE radat 
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1 
fine-detail 


scope with its 
tube presentation and display 
picture on three 27-inch ‘T'\ 
it remote traffic control 

livery is scheduled for lat 1 
In addition the Navigation Laboratory 
sponsors a long range study of more 
economical means for remoting SAGI 
data. This Selective Data Transmission 
study is under contract to the Techni 
trol Engineering Co. 


e Volscan Improvements. Cro 
which built the three production 
t the 


has i mitt 


types 


monitoring 
in which will enable it to detec 


own malfunction. Crosley also i 
iti of the ol 


ter air transport 
I 


ing possible miniaturiz 


scan system for grea 


ability 
As an adjunct to Volscan, a device 
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GUARANTEED CHARACTERISTICS 


| 
CONDITION | 


VALUE 





PHILCO 


SBT *2N240 
HIGH SPEED SWITCHING TRANSISTOR 


with response time in 


CHARACTERISTIC 
ea * Vv. = —0.07 V. MAX 


, =—09.10V. MAX 


millimicrosecond range 


MAXIMUM RATINGS 
P. = 10mw 


v,, = -6V 1. = —15 ma. @ 40°C. 






PULSE RESPONSE 


680 


Scope 
h,—212A 


Tektronix 


Type 541 


+ Test Conditions: V... is set to oe | 
_6V and pulse input |s pr cameron 
adjusted until transistor Is ro 
Ai just in saturation. V,, is then 
1.5V for satu- 


lowered to — 
t, =hole 


rated pulse curve, 
storage time. | 
*Trade mark of 


- Philco Corporation 


ti” 


FEATURES 


@ Low saturation resistance 


COLLECTOR 
CHARACTERISTIC 


@ Low saturation voltage 


@ Ideal electrical characteristics for direct 
coupled circuitry 


JN SATURATION 
REGION 

@ Extremely fast rise and fall time 

e Absolute hermetic seal 


e Available now in production quantities 


Proven performance of the Philco Surface Barrier Tran- 
sistor has made it the basis for design of both military 
and commercial computers where speed and reliability 
are the major considerations. And now this transistor 


goes even farther . . . by giving reliable performance in 
INPUT 


20 megacycle switching circuits! 
CHARACTERISTIC 


(BASE VOLTAt 


Make Philco your prime source of information 
for high speed computer transistor applications. 


=-V,, 


Write to Dept. AW, Lansdale Tube Company Division, Lansdale, Pa. 





PHILCO CORPORATION 


LANSDALE TUBE COMPANY DIVISION 
LANSDALE, PENNSYLVANIA 











is under development to expedite the 
orderly flow of aircraft from a radius of 
120 miles into the 60-mile Volscan 
control radius. Automatic trackers will 
be assigned to aircraft entcring 
the 120-mile 4 computer will 
calculate the estimated arrival time for 
the airplane at the 60-mile radius, dis 
playing this ETA for all aircraft by 
means of time markers around the peri 
phery of the surveillance 
This will human controllers a 
visual indication of potential terminal 
AW May 28, p. 65 
will allow 
delavs whilk 
it cruising altitudes and 
crowded terminal area 
The device control trafic flow 
into a terminal area there was 
Volscan installed 
Most of the actual 
ontracted out 
Laborator 
equipment design, a 
original Volscan 


each 
radius 


radar scope 


give 


irca congestion 
This trafic flow 
urcraft to tak« 
thev are still 


utside 


computer 


necessal®r 


could 
W he rT 


design 
but the Navigation 


isional 


h irdw irc 
doc OCs prototype 


in the case of the 


Propagation Laboratory 
Lhe 


Laboratory 
ing of the 


which electro 


ictivities of the Propagation 
ums at better understand 
fundamental medium in 
radiation works 
influence the 
performance of radio and radat 

Any 


ballistic 


tecting and 


magnet 


ind how its properties 


defense against intercontinental 
missiles is dependent on de 
tracking their path through 
the ionospher« it ranges far 
those now possible with conventional 

Another problem is radio con 
ind communication with our own 


bevond 


radar 
tro] 
missiles during initial phases of their 
trajectory 

Although security prevents Dr. Philip 
Newman, head of the laboratory 
getting too specific, he acknowledges 
that some of the group’s most impor 
tant propagation directed 
toward “application to high altitude, 
long-range weapon systems.” 

Newman says that “there are exciting 
possibilities and potentialities in some of 
our classified program areas.” 

Three when AVIATION 
WEEK interviewed Dr. Newman for its 
ARDC spoke with similar 
guarded optimism about the possibilities 
of scatter (bevond-the-horizon) com 
munications at higher frequencies previ 
ously thought to be limited to line-of 
sight ranges (AW Aug. 17, 1953, p 
308). Since then scatter communica 
tions has opened entirely new possibili 
ties of long-range communications that 
are relatively unaffected by atmospheric 
disturbances which disrupt HF’ radio, 
the only previous long-distance com 
munications technique. 

Scatter communications already is a 
$20 million a year business and shows 
promise of strong future growth. ‘The 
Air Force alone has installed $50 mil 


from 


studies are 


yCars ago 


issue he 
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Maj. Gen. William M. Morgan, Cor 
mander 
Center 
European Command Hdatrs 
ber, 1953 
AFCRC last n 
shall, Mo., 1903 learned 
and Kelly Field 

perimental aircraft and held productior 


Air Force Cambridge Researct 
Director of Materiel, U. S 
from Octo 


command of 


until he took 


late onthn born Mar 
to fly at 
March flew ex 
engineering posts at Wright Field 
served Fifth Air Force 
manded its 310th Bomb Wing and 13t! 
AF’s 85th Fighter Wing in World War 
i attended National War Colleg 
commanded Ogden (Utah) Air Ma 
Area West 
ern Air Defense commanded 
Western Air 
1951 


with and com 


teriel vice commander 
Force 
rement District fron 


1953 


Procu 


July to October 





lion worth of scatter communi 
equipment in the far north 
} RD’s Propagation Labor 
of the b 
scattcring 
to differences in 
refraction 


tinuing studies 
responsiblk 

credited 
idjoint 
troposphere and 

stance, ERD sect up 
ter communication 


} 
sites located ipproxim 


and $00 miles distant in ler to deter 
mine the effects of refrac 
transmission over different 
The refra 


ured by refractom 


Index 
index of tion 
airborne 


Upper Air Propagation 


Ihe ionospheric and atmospheric se 
tion, under Dr. Jules Aarons is investi 
gating a varicty of problems involving 
propagation in the upper 
Examples are 
e Whistlers, a little-understood phe 
nomenon which produces low-frequenc\ 
The 
that 
created by a_ lightning 
flash in one part of the earth which 
sets up an disturb 
hun 


Lhe 


itmosphe rc 


clectro-magnetic whistling signals 


most iccepted explanation 1S 


whustlers arc 


electro-magneti 
reflected 
dred miles into the ionosphere 
then apparently travels along 
the carth’s magnetic lines of force, hit 
ting the earth half a hemisphere away 
and bouncing back and forth again 
along the lines of magnetic force. ‘Vhe 
fact so weak a signal can travel such 
tremendous without 
ittenuation suggests that the 
mechanism might offer attractive means 
for  long-distancc 
\arons savs 

e Radio astronomy, thc of radio 
frequency “noise” generated by celestial 
bodies and its propagation through the 
ionosphere. Objectives are to deter 
mine the mean index of tropospheric 
and ionospheric refraction and to gain 
more knowledge of the inhomogencity 
of the ionosphere’s structure. 


ance which is several 


encrg\ 


distances scrious 


same 
communications, 


study 


e “Dawn Chorus, 
of noise from tft 


norma 


unexplaines 
understand 
ciectro-magnet radiation form th 
vstcm f irfare 


knowledg f the mechanism 


phic nomecna 
I 


nervou modem Ww 
Better 


] 


behind some of these new phenomena 


technologi i] bre ih 


etre: 


ould yrodu 


throughs and make possible morc 


tive utilization. of 


nd technique 


existing ¢cquipment 


Communications Laboratory 


ERD’s recently formed Communi 
works vVcr\ losel 


Laboratory b« 
relationship b« 


itions Laboraton 
with the 


cause of th« 


Propagation 
intimate 
tween propagation knowledge and com 
munications technique 
Thomas F. Rogers, chief of Commun 
cations Laboratory, formerly was th 
issistant head of the Propagation Lab 
oratory. 
Within the 


centers a wide 


equipment 


ERD 
ictivitics, Tang 
ing from cryvptog! iphy to digital com 
from IFF (identification, 
to various tvpes of voice 


i 


new laboratory 


variety of 


munications, 
fricnd or foc 
communications 

Despite apparent differences, all these 
activities have many things in common 
Reliability from 
enem\ 


and security (freedom 
jamming or interception) ar 
major objectives for all types of com 
munications so that techniques devel 
oped for one frequently find applica 
tion in others 

In the 
tions channels in the 
spectrum, the 
oratory has been devoting sizeable cf 


search for more communica 
congested radio 


Communications Lab 
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“FOR TODAY'S PROJECTS —TOMORROW’S PLANS 


HiG-3 MODEL 2 GYRO 

The smallest integrating Gyro available to meet the 
exacting requirements of guidance systems. This viscous 
damped, single degree of freedom Gyroscope has a 
drift rate of .005 milliradians/second. 


HIG-4 MODEL 2 GYRO 
Greater accuracy, includ- 
ing low drift rate, is a 
feature of this HIG-4 
Gyro, now being used for 
missile guidance and fire 
control systems. The 
design and development 
yhases of this Gyro have 
=~ been completed and 
itis now a production item, 


ACCELEROMETERS 

The Greenleaf line in- 
cludes linear, angular and 
three-axis accelerometers. 
Accuracy is within + 2% 
or better throughout the 
entire operating range. 
Military environmental 
conditions were considered 
in the design of these units 
in order to comply with 
the reliability concept. 


reenleaf man 


ENGINEERS WANTED 
Greenleaf offers unusual 


opportunities for 
mechanical and electrical 


engineers. 


J FR 
A 


PRESSURE SENSING DEVICES 

Used for the measurement of absolute, differential and 
gage pressures. Accuracies within + 2° or better 
throughout entire operating range. 


FREE, RATE, DIRECTIONAL 
AND VERTICAL GYROS 
For telemetering, missile guid- 
ance, inertial guidance and 
navigation. Whatever your 
gyroscope requirements, 
Greenleaf has the accurate. 
economical answer, 


All these, and other Greenleaf products, may 
readily be modified in many respects to meet 
your individual requirements. 

Complete specifications and technical Bulletins 
will be sent immediately upon request. Write, 
wire or ‘phone today. 


GRE-55R 


UFACTURING COMPANY 


7814 Maplewood Industrial Court + St. Louis 17, Mo. 
Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros 
Differential Pressure Mach Meters, Air Speed Indicators, 
Computers, Switches and other precision-built components. 
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I-fforts in this field are direc 
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itions with 
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t advanced ma 


] 
rd deve loping 
] 
commun! special em 


fic xibilit 
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matical te hniques 


ms 


the 


Wy on 


men with strong 


req 1ires 
background with 


original and creative minds Pro- 
fessionalh qualified people are hard to 


find Moreover b< willing 


to work in th 
ecrecy which cryptography requires 


Speaking of data link systems, Rogers 
“We must be able to communicate OMNI antenna, 100-1,000 me. 


This work 
mathemati ind 


thev must 


itmosphere of super- 
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Ferrite Research 
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s and 
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® TELEMETERING 
POWER SUPPLY 
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transient-free— 
efficient up to 
60,000 feet 








Dual magnetic regulation, 
featuring flux oscillator cir- 
cuitry, isolates line voltage 
transients from the output 
Constant 5-volt d.c. is reg- 
ulated to 0.1% accuracy, 
with no distortion of line 
voltage wave form. Unit is 
compact, rugged, tubeless, 
short circuit-proof. Will carry 
115 VAC up to 60,000 feet. 
A 25-turn Trimpot provides 
5 mv resolution and 0.5 
volt output adjustment. 
Mounts easily in any posi- 
tion. Hermetically sealed; all 
units cast in thermosetting 
plastic. Vibration tested with 
15g up to 2,000 cps. Meets 
MIL-T-27 and MIL-E-5272-A 
specs. 


*ReG. i 
TRADEMARK 


SPECIFICATIONS 
Input Voltage: 95 to 135 volts, 380 to 420 
cps, 180 mA at rated 
output. 
Output Voltage: Adjustable between 4.75 
and 5.25 volts DC (Trim 
Pot screw type). 
Load Current: 0 to 1 Ampere. 
Static 0.1% for line voltage 
Regulation: variations of 20 volts. 
+0.1% for line frequency 
variations of 400 +20 


cps 
0.1% for load current 
variations of 20% (in the 
range of 0.1 to 1 Ampere) 
0.25% for a 100°F. change 
in ambient temperature 
Less than +0.1% in 5 hrs 
at 150°F 
Dynamic 1% for line voltage 
Regulation: transients of 10 volts 
Recovery Time: Less than 0.2 seconds 
(within 12% of rated 
output voltage). 
Maximum 0.5% rms at 
full load. 
70°F. to +180°F. at 
rated load 
70°F. to +210°F. at half 
rated load. 
Case: Steel 
Weight: Less than 4 Ibs. 
For further data, request 
Engineering Bulletin EB-5-1 


Output Drift: 


Ripple: 
Ambient 


Temperature 
Range: 


MAGNETIC RESEARCH CORP. 
200 Center Street + El Segundo, California 
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SURFACE wave antenna for airborne use. 


AFCRC and Harvard recently 
three da 


propertic S 


dustry, 
sponsored 1 
microwave 
of ferrites 
The Antenna Laboratory also has 
been one of the pioneers in the de 
velopment of printed microwave circuit 
techniques for making 
components. It 


vmposium on 
ind ipplic itions 


guides and 
microwave currenth 
is engaged in a cooperative program 
with Airborne Instruments Laboratory, 
Sanders Associates and others 

ERD runs pattern 
ground radar antenna 
(Mass.) Antenna Range, 35 miles north- 
east of Bedford, with smaller antennas 
being tested at range facilities at Bed 
ford. Radar reflection characteristics 
of new airframes and 


tests on large 


~ 


it its Ipswich 


| mis 
measured in model range 


Ipswich and Hanscom Field 


Communication Antennas 


Application of an old 
scatter 


technique to 
ommunications 
handicap 
f ionospheri 


bic an 


ionospheric 
promises to case a previous 
to the military usefulne 
scatter. Costly and 


large rhom 
tennas, requiring a “I 


yt of real estate” 
required for 


have been 
scatter. 

Now it 
plex antenna can be replaced with a 
small, relatively inexpensive antenna, 
consisting of two banks of four “‘Yagis,”’ 
each with five elements 

An installation at AFCRC’s Scituate 
Mass.) test site is operating experi- 
it 38.6 mc., usin 
band transmission between 
Scituate and Cedar Rapids, Iowa, under 
contract with Collins Radio. To im- 
performance, 


ionospheric 


ippears that this com- 


mentalh g single side 


voice 


prove diversits 1S 
employed with two arrays located ap 
proximately 625 feet (25 wavelengths 
ipart 

One recent development is a new 
technique for coupling a two-wire trans- 
mission system to 


sp iC¢ 


radiating dipoles 
Ihe technique, applicable over th« 
frequency range of 100 to 1,000 m« 
makes it possible to provide an omni 
directional radiation pattern in azimuth 


while the pattern of vertical coverage 
can be set as desired by changing coup- 
ling to individual dipole elements. 


Airborne Antennas 


Another major effort is devoted to 
airborne antennas (both aircraft and 
missile) for radar, electronic counter- 
measures, Communication and naviga 
tion. The 
suitable flush antennas has grown with 


pressure to come up with 


increases in aircraft and missile speeds, 
vet performance must not be compro- 
mused 

Radar antennas, which must be cap 
ible of generating a narrow scan-ablk 
most difficult to flush 
into the airframe, Hiatt savs 

\ “pill-box” type of semi-flush radar 
antenna, developed by AFCR( 
uses a rotating feed and diclectric lens, 
is going into production for an und 

urcraft Howe 
“surtace wave” t 


beam, are the 


. which 


closed missile or 
newly discovered 
how considerably more 
cording to Walter Rotman, onc 

Airborne Section 


One surface wave tvp¢ 


promise 


cientists in the 
intenna 
sists of a series of metal or diele 

plates, individual height I 
in wave When microwave 
energy is fed in at one end of this cor- 


whos 
fashion 
rugated surface it can produce a beam 
which radiated at an arbitrary angle to 
the surface 

Another new technique which holds 
for flush-tvpe 
“trough 
Airborne Instrument 
Laboratory using principles devised at 
AFCRC. The technique has applica 
tion to scanning antennas, broadband 
rays, and delay lines. 

The basic consists 
most conventional looking r 


promis¢ radar antennas 


based on the waveguide”, 


developed bi 


device 
tangular 
waveguide, except that one side has 
been left off and a ni 
idded. The trough waveguide can be 
left open or capped to keep out dust 
ind moisture. Radiation from the open 
top is prevented by the proper selection 
of the height of the sidewalls relative 
to the center vane. As a waveguide, it 
may be operated over a frequency rang 
three times its cutoff frequency, 
pared to only a 2:1 range for conven- 
tional waveguide. 

If the height of the 
varied by electro-mechanical means, i 
can scan the radar beam. If vertica 
posts are mounted atop the center fin, 
the device produces an effect 
what similar to that obtained in a cot 
(surface wave) waveguide \ 


small center 


colm- 


center fin 


+ 
‘ 
7 
i 
somec- 


rugated 
variety of other trough waveguide pos- 
sibilities and combinations « 
ire under study, Rotman said 

Although the Antenna Laborator 
does considerable development and re- 
search itself, has approximately 50 out- 
side contractors. 

Asked about Soviet capability in this 
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CAN SERVE YOU BETTER... 
AND FASTER! 


Seeburg is your best quality source for 
electronic R & D and production fo your 
specification. 

Diversified — experienced — geared to 
move quickly—Seeburg has the ability 
to find the answers to your problems... 
and to deliver on schedule. 

Substantially enlarged facilities now 
exclusively devoted to telemetering and 
communica:ions design, R & D and pro- 
duction, plus an outstanding record of 
contract performance, is your assurance 
of complete satisfaction. 

So why not get in touch with us today 
about your requirements? See for your- 
self why it pays to see Seeburg first! 


ENGINEERS WANTED 
Top-flight men are in demand 
at Seeburg. For complete 


details, write us today. 


ground of Quality R&D and Production Accomplishments 





The Engineers and Facilities of 
HAMPDEN BRASS were called upon 
by Chandler-Evans to help develop 

and cast this main housing. 


The sand casting process was chosen 
because the intricate cores could be 
cast at lower cost while still maintaining 
high quality standards. Hampden 
Brass is proud to produce the main 
housing casting for Chandler-Evans’s 
RC-9 Afterburner Control used on 
turbojet engines. 


Your casting problems may be solved 
just as effectively through the use of 
Hampden Brass premium quality cast- 
ings . by the sand, permanent mold 
or die casting methods. Our more 
than 50 years’ know-how is your as- 
surance of the best casting techniques 
to help reduce costs and improve per- 
formance 

Avail yourself of our engineering 
counsel... or write for a casting 
quotation today! 


Send for brochure, 
“Behind the Scenes” ... 
complete digest of 
Hampden Brass'’s expe- 
rience, equipment and 
facilities. 


HAMPDEN BRASS 
AND ALUMINUM CO. 
Established 1903 
262 Liberty St.-Springfield, Mass. 


Producers of Sand, Permanent Mold, 
Die & Fiberglas Castings 
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field, Hiatt savs t ranslations of 
Russian technical journal articles on 


+} 


intennas, eclectro-magnet 1ecory and 


diffraction “‘show them t extremely 


comp tent.” 


Computer Laboratory 

Ihe AFCRC electron upporting 
system programs (l'ACS, BADGE, et 
rely heavily on ERD’s Computer Lab 
headed by T. A. Kalin [he 


Laboratorv’s activiti« n D livided 


oratory, 


into three broad, overlapping al 
e System support for AlCR( 
supe! svstems prog! 1111S 
e Technical development 
of-the-art and computer techniqu 
e Mathematical computing services for 
AFCRC 

The application of digi ymputers 
to mobile, on-the-firing svstems 
such as ‘TTACS has forced 
of a rugged breed. The Laboratorn 
recently took deliver n the prototype 
of such a computer, developed by the 
Eckert-Mauchlevy Division of Sperr 
Rand. It uses ments (fer 


in place of almost all vacuum 


’ 
opment 
I 


magnetic el 
ractors 
tubes. 

Elimination of tubes (except for the 
“clock”” ang magnetic drum _ read-in, 
read-out amplifiers) results not only in 
a much smaller, more rugge: mputer, 
but greatly reduces power consumption, 
heat dissipation and air conditioning 
requirements. The n¢ mputer con 
sumes only 6kw 

It is a special purp naryv-coded 
decimal machine g techniques 
ipplicable to TACS and BADGE and 
10-digit 1 glu ry It 


operates in serial 


empioving 
9 
using 


iddress commands ti 
drum storage of 2,0 rds The 
computer, including le and power 
supplies, weighs 4.000 1 Cx 
all for bid LACS 


computer, probabh ummer 


pec ts to 


following tests on the 

machine 
AFCRC 

that the 


ompetence and 


peopl 

innot 

techniques without iderable 
umount of in-house 1 An ex 
cellent examplk | sophy in 
pplication is the uton Binary 
Computer (ABC) « loy designed 


ind built here 


Learning Computer ABC’s 
The ABC has given lab 


y HT ] 
sonnel a 


first-hand knowledge of 
sign problems and allowed them to tn 


nputer de 
| 
w ideas inexpen 
ABC is a bina parallel ma 
hine with floating Radix nt. Word 
length is the equivalent of | 
digits The 
iddress commands, has magneti 
storage for 4,096 words, and 


tape input and output. Operators can 


decimal 
machine emplovs four 
drum 
punched 


to the 
decimal language 
Ihe Laboratory also has a Monroe 
Monrobot,” a small digital 
which has done 


machine  dire¢ 


omputel 
yeoman 
general purpose computation 
to Donald Sullin in h ct 
ipplications 


matics section 


Project ‘Small Change’ 
The design 


gencralh 


t ' 

Mauchley machin« 

vears lo cut both time 

the Laboratorv’s technique 
Project “Small Char 


program ft design ibout 


prog g 
indard 


icrs, flip-flops, puls 


on onvenicn 

rcuit board Vith tl 
ing block Lal 

} 


launched it 


+ y 
S compute! 


can put together a 
prove or disprove 

These building 
gone prototvpe eval 
being produced 
APCR( expect the 
design of industr 
puters 


Another SC 


ship of state r tl rt d 


ponso! 

’ 
velopments 
in computer components. It has a pro 


gram at Philco Corp. aimed at applving 


new silicon surface allov transis 
computer circuits 
Ihe Laboratorn rborn 
ssing section de s its effort 
rily to miniaturized 
niques for airborne id 


rcuitry 


packaging 


} 
ni 


Components & Techniques 


contrast ft 


( hnique S 


Compon 
ratorv has a 
trams which 


ncluding het 


] } + 
clectronics, an¢ mbinations 


Its chief is Dr W. Samso 
Ihe semiconductor electroni 
tion, under Charles Rvan, is doing 


luctor mate! 


s¢ irch on cm mau 
processing teé hniques ind new 


onductor devices. | exampl 

e Silicon carbide, the most prom 
new material for extremelv high 
perature transistors—perhaps capable of 
operating it 
1,.000C—is under 


tion. (Present silicon transistors have a 


temperature of san 


intensi nvestiga 


top temperature limit of less than 
300€ Difficult problems must be 
solved before silicon carbide becomes a 
practical semiconductor material. It is 
difficult to grow in the required mono 
structure, equally tough to 


process because of the high tempera 


crvstaline 
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Top-flight engineers are building 
lifetime careers at OTIS, the 103- 
year world leader. Investigate the 
wonderful opportunities for your- 
self — Write to the Personnel 
Director. 


fill out the coupon 
for our 32-page com- 
prehensive, illustrated 
report on our fully 
integrated facilities. 


ognize these 


THESE SYMBOLS HAVE A LOT IN COMMON 


They represent organizations engaged in the tech- 
nical race against time whglly in the Nation's vital 
interest. 
At Otis Electronic Division, RESEARCH AND 
DEVELOPMENT have been accomplished for all 
the major Services delving into problem areas 
involving: 

Training and Simulation 

Production of Intricate Weapon Systems 

Ground Support and Checkout Equipment 

Enemy Countermeasures 

General Communications Equipment 
If you have a problem relating to any of the above, 
we would welcome the opportunity to discuss it 
with you. 


ELEVATOR COMPAN) 


3S RYERSON STREET BROOKLYN 5 N y 


J ELECTRONIC DIVISION 


title j . 


address) 





Hughes Pr 


TONOTRON 


Full circle persistence-New brilliance 


Def 


TONOTRON 


Hughes Pri 
TONOTRON, 

new, direct-display 
designe 1 for commer 


ry applicati 


FEAT 
With Tonorrs 


reproduction 1s ible ‘ e first 





tine This new if LIST \ black, 
white, and a intermediate shades— 
with persistence which can be ad- 
justed to maintain nearly maximum 
brilliance throughout the major por- 
tion of a 360-degree sweep. Both 
persistence and rate of decay can be 
controlled to suit a variety of specific 
applications And TONOTRON’S ¢x- 
treme brilliance makes observation 


DIMENSIONS 


possible in the brightest sunlight 


Over-all length: 113/g inches + 3/g inch. 
without a hood. 


Bulb diameter: 5 3/g inches maximum, 
Neck diameter: 1 inch + 1/16 inch. 


APPLICATIONS 
In narrow band, 
slow scan televi ee 
in radar application ...in 
} étnstrumentation...in many 
\ additional fields, where unique 
requirements establish 
Hughes TONOTRON 
as the only tube 
Sor the job. 
SS 


A DIVISION OF THE HUGHES AIRCRAFT COMPANY 
ELECTRON TUBES 


For additional information, please write 
HUGHES PRODUCTS 
ELECTRON TUBES 


International Airport Station, Los Angeles 45, California 
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tures (2,600C) required, and so hard 
it can be cut only with diamonds 
Based on previous work with 
the section has some interesting ideas 
on how to grow silicon carbide crystals 
e Negative resistance diode, a new junc 
tion-type germanium diode developed 
here, greatly reduce the number 
components required In a computer 
flip-flop circuit tubes ol 
transistors. The device operates at ex 
tremely high frequencies in the range of 
5 me 


silicon, 


may 


emploving 


It resembles a point-contact diode, 
has the advantage of providing powe! 


yain. ERD also has made experimental 


; 


negative resistance diodes out of silicon 
ind germanium-—silicon alloys 

e Semiconductor surface effects, now 
is playing a critically im 
pct- 


surface 


recognized 
transistor-diode 
formance and life. Rvyan calls 
effects “the least understood aspect of 
both theoretically and 
experimentalh: particularh it high 
temperatures 


Under AFCRC sponsorship, a Brown 


Universitv’s professor has developed a 


portant role in 


emiconductors. 


new technique for cleaning semicon- 
ductor surfaces. The material is placed 
n a vacuum at a high negative poten- 
tial and bombarded with positive ions 
Another technique, studied by 
AFCRC’s Lt. William Spencer, places 
material at a posi 
tive potential in a vacuum and bom- 


its surface with electrons. 


the semiconductor 


bards 


Radiochemistry 


The work of radiochemistrv section 
under Dr. Clarence Turner, will be 
partly responsible for improved silicon 
Much of its work is devoted 
to the semiconductor electronics sec- 
tion’s problems. Turner's group has 
developed a novel refining technique 
which boosts the purity of silicon tetra- 
removing contaminating impuri 
is boron which previously 


materials 


iodide, 
t such 
could not be separated out 
Before the radiochemistry 
could solve the silicon purity problem, 
it had to develop new techniques for 
measuring purity. The degree sought 
exceeded the capability of spectographic 
techniques, which can detect only one 
part impurity in 10 million parts of 
silicon AFCRC has developed a 
neutron activation analysis technique 
which enables it to measure with sev- 
magnitude greater 


section 


eral orders of 
sensitivity. 

Although Turner was reluctant to 
give firm figures on purity improve- 
ment, he said it should be possible to 
obtain cent increase in re- 
sistivity, or 300 ohm centimeters com- 
pared to the present 200 ohm cm. 

The section expects to take on a new 
project to measure the effect of radia- 
tion and high temperature on electronic 
components. 


a 50 per 
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AFCRC’s clectro-opti il section ha 
achieved temperatures well $00, 
000 Fahrenheit, producing a 
greater than that 

Lhe methods 


Ove! 
degrees 
brightness 700 times 
it the 


for achieving 


surface of the sun 
itures, and 


such temper 


tc hniques for measuring them, were 

developed by Dr. Heinz 

of the section, in connection 

classified program. Dr. | ischer is 
' 


icnti now em 


Fischer, chief 
with a 

nec ot 
ex-German s¢ 

APFCRC 

The temperature exists for Ic 
a millionth of 
by the 
a ver 


everal 
ployed if 
1 second. It is achieved 
of electrical energy into 


small volume of inert ga 


rele iS 
under 
high pressur¢ 
Dr. Fischer’s group also 
completed a study of scintillations of 
star light by tropoy 
bulence which has vielded valuable in 
formation on th« 
the stars. This in turn has resulted in 
a new technique which AFCR( 
Directorate intends to 


velocit nd dir 


caused yause tul 


pectrum of 


nos 


use 


Ge yphi SICS 
to measure the tion 
of upper air winds 

Iwo contractual efforts by this se 
in important 
EVA", pro 
Associates, is a device 


tion have recently resulted 
technological advances 

duced by Baird 
which forms a heat image of areas hav 
ing as little as one degree Centigrade 
temperature differential The 
development is an image converter tub¢ 


second 
capable of pre-intensifying dimly lit 


images, cnabling them to be seen in 


darkness 


Magnetics 


Ihe Laboratory’s magnetic section 
headed by William Fields, is develop 
ing both improved materials and mag 
netic devices. The materials program 1s 
pointed toward techniques for growing 
ferrite crvstals and their use in mag 
netic devices. Work aimed at improved 
high-power pulse transformers has 
sulted in a 10 to 1 size reduction for 
certain applications 

Ihe electron tube section has a large 
contractural and small in-house effort 
devoted to improving tube performance 
and developing special purpose tubes 
One example is a,new cathode ray tube 
which accepts information (inputs) in 
Cartesian coordinates, then converts 
and displays them in polar coordinates 

ERD’s director, Dr. L. M. Hollings 
worth, asked what his most pressing 
needs were, said: “We'd like a radat 
with limitless range, that weighs noth 
ing and occupies no space. We'd like 
to be able to communicate with any 
one, anywhere on the earth, without 
enemy interception or jamming. But 
we'd like to be able to both intercept 
and jam the enemy’s communications.” 

Scientists are not readv to concede 
that anything is impossible—given suffi 
cient time, manpower and money for 
research, 





advancement 
in instrument 
design 


IN AIRCRAFT 
INSTRUMENT 
MECHANISMS 


(moving coil) 


MEP-2-D 


,, Mechanism 


design ncept — provides greate 

durability and stability than many larger 

heavier mechanisms. Flexibility of use is typified 
by Marion AN3C-series 1, 2, 3, and 4 element 


‘ 


instruments. Engineered specifically for a 
MEP-2-D is added proof of Marion's contributio 
indicating and control systems for aircraft 
*Trademark for the basic Marion 
moving coil mechanism. Patents Pending 


ty, 


marion electrical 

instrument company 

GRENIER FIELO—Manchester, N. H., U.S.A 
« 


y C1956 meres 
Visit Marion at Booth 738 Wescon Show 
Los Angeles August 21-24 


TRANSDUCERS 
for 
ABSOLUTE, DIFFERENTIAL or 
GAGE PRESSURES 


Outputs linear with pressure 
altitude, air speed, rate 
of climb, pressure-ratio, 

mach number 


For guidance, control and 
telemetry of missiles 
and piloted aircraft 


Write for complete technical information 


COLVIN LABORATORIES, INC. 


364 Glenwood Avenue, East Orange, N. J 


yo Parkway, Pasadena! alif 


Electro-mechanical instrumentation 
for aircraft and missiles, 
and for industry 





for fast engineering, development and production 


Production test consoles 


Out of its many years of pioneering and managing major 
electronics systems, Sperry is keenly aware of the critical role 
that sub-systems and support equipment play in the festing, evalu- 


ation and performance monitoring of modern weapons systems. 


Now-—with emphasis upon faster and more extensive service 
to the customer — Sperry has organized its broad activity in this 
area into a streamlined team of specialists. It is the Microwave 


Electronics Division. 


This team is a large and experienced one, resourceful 
engineers with inventive, systems knowledge supported by skilled 
technicians and craftsmen to convert ideas quickly into pilot 
models or quantities of hardware. Development, environmental 
and materials laboratories plus standards specialists combine their 
tools and talents to assure that items ranging from components to 


consoles will perform with certainty in operational use. 


In addition to its widely-known Microline* test equipment, the 
new division is expanding its contributions to the military and 
industry with advanced weapon support systems, antennas and 


a broad line of precision components. 


Emphasis is being placed too upon new instrumentation 
and standards for advanced research laboratories, special radar 
systems, target simulators, computers and evaluators for radar, 


electronic, missile and inertial guidance systems. 


A proven key to the division’s ability to solve new develop- 
mental problems rapidly is the efficient combination of engineer- 
ing and development laboratories and shops. Each engineering 
group is supported by a development laboratory staffed with expe- 
rienced technicians. Engineers work closely with machinists and 
assemblers to deliver pilot models on minimum schedules. 


For quantity production, a complete manufacturing unit has 
specialized facilities to supply microwave products ranging from 





Weapon system support equipment 
i re | 


complex waveguide assemblies to complete racks of electronic 
equipment 

Military agencies or industrial companies concerned with any 
phase of electronic systems and sub-systems or the testing of such 
equipment can profit from employing these Sperry capabilities 
especially organized to speed up important projects and assure 
their success 

Write us for information about equipment now available or 
for proposals on new developments. 


*I.M. Reg. U.S. Pat. Off, 


\) armascoPE COMPANY 


v 


CLEVELAND »« NEW ORLEANS e BROOKLYN ¢ LOS ANGELES « SAN FRANCISCO «+ SEATTLE 
IN CANADA: SPERRY GYROSCOPE COMPANY OF CANADA, LIMITED, MONTREAL, QUEBEC 
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‘MECHANISMS 
~ AND MEN 
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ZENITH HAS PRODUGED RADOMES FORTHE FOLLOWING... 


af rr 4 


B29 F-3_ * F105 S2E 
B 36 F-4V C-119 Sea Venom 

B 47 F-8V C-124 T 33 

B50 F-80 C-130 T 36 

B52 F-84 P2V4 TFIO2 

B58 F-89 P2V2 , WY-l 

B 60 F-90 P2V3 WYv-2 

BGG F-94 P2V4 The Saark and 
F-2H F-96 P2V5 | other guided 
F.2H1 F-101 , P2V6 mgssiles 
F-2H2 F-102 P2V7 

F-2H3 F-103 P5YM 

F2Y-1 F-104 R3Y 
And many others, both military andwontmercial, for U.S., Canbda, Franee, Sweden, etc. 
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NEW RADC RANGE WILL CHECK OUT MISSILE GUIDANCE EQUIPMENT IN PILOTED AIRCRAFT 


Rome Modernizes USAF Communications 


ment procurement only are handled) 


Griffiss AFB, N. Y.—Rome Air Development Center will soon launch the 
development of a large, complex electronic supporting system, signaling an 
all-out attack on one of the USAF’s most pressing problems—communications. 
Air Force operations currently are handicapped by a communications system 
which has not kept pace with its increased global responsibilities and the 


pace of supersonic-nuclear warfare. 


The new program aims to integrate and expand USAF’s communications 
lifelines into a speedy, mdre efficient world-wide network capable of meeting 


present and anticipated future needs. 


RADC is regrouping its laboratories 
and personnel for the new systems ap 
proach to the communications problem 
and to handle another important assign- 
ment—developing the electronic ground 
environment for defense against the 
intercontinental ballistic missile (anti- 


ICBM). 


Two New Groups 


RADC has formed two new groups 

from its former Directorate of Elec- 
tronics 
@ Directorate of Communications, con- 
sisting of three laboratories: Systems, 
Equipment, and Advanced Develop- 
ment. 
e Directorate of Control & Guidance, 
also consisting of three laboratories: 
Control, Radar, and Missile Support. 

I'wo other vital USAF missions are 


252 


assigned to RADC’s Directorate of In 
telligence and Electronic Warfare. It 
is responsible for developing 
e Electronic data processing techniques 
for storing and utilizing all types of in- 
telligence data. 
e Ground-based countermeasures cquip- 
ment for detecting, intercepting, jam 
ming and/or deceiving enemy radar- 
communications 

rhis directorate, and the three oth- 
ers which provide important supporting 
services for RADC’s not 
affected by the newer organization. The 
supporting directorates arc 
e Technical Services, consisting of the 
Human Factors, General Engineering, 
and ‘Test Facilities Laboratories and the 
I’ngineering Services Branch. 
e Flight Test and Instrumentation. 
e Procurement (rescarch and develop- 


mission, ar©e 


Communications, the oldest of the 
clectronic arts, has not received the 
scientific effort devoted to its 
glamorous off-spring, such as radar, di 


more 


gital computers and servo mechanisms 
As a result, basic communications tech 
niques and approaches used today differ 
relatively little from those of 15 years 
igo 

“We need an imaginative approach 
to the basic problem of communica- 
tions,” Harry Davis, RADC’s Techni 
cal Director, said. He that 
multiplexing (time-sharing) of messages 
on a wide-band channel might permit 
more efficient use of congested radio 
spectrum than the long-used technique 
of private-line, narrow  band-width 
channels. 


Global Network 


Che growth of overseas bases, urgent 
needs of the Strategic, Tactical, and Air 
Defense Commands, coupled with the 
rapid build-up of far-flung radar net 
works has sharply increased the demands 
placed upon USAF communications 
facilities. While these have been ex- 
panded, such expansion usually has been 
on a piecemeal basis to mect the press 


suggests 
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STORAGE SPACE is slashed by 1,000:1. 


g demands « 


1 resul 
what it considers sufhcient com 
munications ipabilits Nearly 75 
80% of all available channels in USAF’s 
global communications 
quently are tied up just in filling the 
minimum needs of SAC’s routine train 
ing missions, a USAI spokesman told a 

of the Institute of Radio 


f the 
t no single 


moment 
command has 


to be 


svstem fre 


recent mecting 
Engineers 

What USAF wants and 
global network of telephone, 
radio, and facsimile facilities capable of 
meeting both the day-to-day and emer 
gency of its manv different com 
mands and which makes efficient 
use of its facilities. 

All USAF bases here and abroad 
must be linked and there must be 
automatic routing to find the quickest 
available communications path to any 
destination. ‘There should be an auto- 
matic priority system which will store 


needs is a 
teletvpe, 


needs 


OTIC 
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MACHINE SCANS Minicard film strips to automatically 


routine teletvpe messag¢ 
uit for a more urg 


vstem should 


be constructed from standardized 


temporarily a 
to free a cil 
Equally important, the 


nt on 


equip 
ment building blocks, in the pattern of 
the Bell Svstem 

On the need for standardized equip 
ment, A. J. Beauchamp said: “We want 
1 common ‘glue pot’ into which 
Weapons System Project Offices and 
Supporting System Project 
l up with the 


Electronic 
Offices can dip and com 
clements to tic their svstems together.’ 
Beauchamp is in the Communications 


Branch, RADC 


lechnical Operations 


Bell Conducting Study 


Ihe Air Force is asking for a 
that will blanket an area roughly six 
times that of the Bell System. It wants 
1 10,000-mi. trunk line 
ity at least equals that of the present 
A.T.&T. transcontinental line, Beau 
champ said. 


system 


whose reliabil 


sort out required data. 

Ihe trunkline svstem must opcrat 
hostile” environment (subject to 
roblem the B 


ina 
ountermecasure¢ 
Svstem does 
lo handk 
tude ind ¢ mpi 
hnanagement p 


tion will be 


ADC has contracted 
Bell | Ie] on | ( tori ror 


studies on certain mm 


with 


munications 
nvestigations in 
cquipment of « ther 1 
the problems invol 
cations 
Within a short time RADC h 
ive its preliminan te | 
d, at 


will be 


Il Dian 
md Ipprove which 
information made 
the center to interested and qualified 
contractors. 

Recognizing that fulfillment of such 
requirements ] 1 


industry 


; 
iong-term proyjcct, 


1 
ma asked for  inter- 





MICROWAVE 
AIRLIFT... 


Transportable 800 Ib. Magnesium 
antenna mast telescopes to 100 ft 
Trained crew of 8 men can erect mast 
in less than an hour 


Transportable Packages Grow 
into Miles of Communications in 2 Hours 


A microwave station that can be transported to a site 


by helicopter and then put into operation in as little 

as two hours has been developed by Motorola for the Microwave System capabilities in- 
° clude the transmission of v« e cor 

U.S. Air Force. The equipment was designed to satisfy un sales Gs and ae 


functions 


Air Force requirements for high information handling 
capacity, transportability, and quick installation. 


Positions open for Engineers and Physicists. 


MOTOROLA 


COMMUNICATIONS & ELECTRONICS DIVISION 
National Defense Department 


2710 N. Clybourn Ave., Chicago, Ill. + Laboratories: Phoenix, Arizona and Riverside, California 





in solution proposals for improving the | ~~ 


cttectiveness of existing equipments 


Communications Directorate IT’S A GOooD IDEA 


The new Communications Director 
ite will consist of the old Communica- 
tions Laboratory plus several sections 
from other laboratories. For example, 
the Data ‘Transmission (data link) Sec 
tion of the old Auxiliary Equipment 


— 


to switch to... 


Laboratory now becomes part of the 
Communications _Directorate’s \d ELECTRON TUBE SHIELDS 
vanced Development Laboratory 
(he Advanced Development Lab, 
headed by O. D. Goldberg, will spon \ 
rescarch and development in com 


for best cooling, longer tube 


life and r¢ liability! 


munications techniques. This will in 


clude Auroral Zone communications, It’s simple to make the switch to TRs. They fit “NS 
meteoric scatter, synchronous detection standard JAN 7 and 9 pin miniature sockets like 
Sager technique which may compete | the TS102P01, TS103P01, etc., and give complete 
vith single sideband), multiplex system electrostatic shielding. IERC’s exclusive, patented 
liner effectively dissipates heat and dampens 
vibration. TRs will stop “premature” tube failures 
caused by excessive temperatures in any of your 
existing or new electronic equipment projects 
*Cross-licensed with North American Aviation, Inc. 


tudies, inti-jamming techniques ind 
utomatic pnority assignment systems 

lhe lab’s activities also will include 
techniques for special facsimilie, crypt 
phic and security systems, automatic 
orrection systems for teletype trans 
mission, and high-speed printing and write for “TR” technical bulletin 


Inning 


R 
. “Ne 
Equipment & Systems International ~ TR 
\pplication of these new techniques aN 
tO pecin cquipment—microwave, electronic research corporation 
ingle sideband, scatter communications 145 West Magnolia Boulevard, Burbank, California 
both fixed and mobile)—will be the 
ponsibility of the new Equipment 
Laboratorv, headed by Donald L. Dakin 
Other equipment projects will include 
I radio control, teletvp ind tele 


phone switching cquipment 
Ihe new Svstems Laboratorv’s major ° 
task will be monitoring development o.1 ABSOLUTE ACCURACY 
global communications pri a bd 
Strom Jr., will head this o.01° incremental accuracy 
of its work will be on paper, * 
vstem requirements and de 30 to 20,000 cycles per second 


gn, making sure that equipment, and 





e 
techniques developed by its sister labs ° 
| 
put to good use. It also will analyze 0 to 360 phase range 


requirements and design specialized e 


communications systems for intelli 10-megohm input impedance —— 
gence, missiles, tactical countermeas (shunted by 25 uf) “Sra = 


ures, and material data handling svstems - 
for logisti purposes THe New Maxson Model 901 Precision 
(he overall Communications Direc Output connection for Phasemeter is a direct-reading electronic instru- 
torate will be headed bv Col. Daniel M strip-chart recorder. ment adaptable to a wide variety of demanding 
measurement applications in computers, synchros, 

Harve J SC ph \ oge Iman, formerly Self-contained power and amplifiers. 

chicf of the Electronic Warfare Lab, supply for 105-125 volts, The instrument measures phase difference 
50-60 cycles. between two sinusoidal voltages; phase angles are 
Adaptable to standard read from a two-degree, step control with vernier 


Electronic Warfare indicator having a precision of 0.01°. Built-in 
a relay-rack mounting. sensing provides direct reading of proper quad- 
USAF’s major effort in ground-based rant. Accuracy is independent of even harmonics 

leceiving and/or and of third harmonics up to 1%. Input-level 

. 2 ¢ sc 5 , . 
jamming an enemy’s radar and, if pos range is from 0.5 to 10 volts rms. 


‘rite ) rther informatior 
ible, intercepting his communica Write or phone us for further information. 


tions, is concentrated in RADC’s Elec 


tronic Warfare Laboratory in the | A > 4 by @) N 47-37 Austell Place 


Directorate of Intelligence and Elec Long Island City 1 


tronic Warfarc Lt. Col. Robert J. | NSTRUMENTS New York 


has been named deputy director 


electronic warfare, for « 





Thompson is chief of the new electronic : Tel: RAvenswood 9-1850 


warfare laboratory 
] lectronic wartare 18 a nevcr ending See us at WESCON—Booths 333 and 334 
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race against ti ind the enemvy’s in 
renuity v radar or radio communi 
itions in | 


ttort and time. 


jammed, given sufhcient 
Vogelman said. When 


sstul countermeasures are d 


ede signs his radio 


the nen 
vulnerable. ‘Thi 
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Thus the enem 
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deve lop itl 


] 
imuitan 
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Vogelman 


} 
m possible 


vould 


ipplications, 
+ 


ntercept and jam an 


tancous! 
ommunications 

[he radio spectrum seems far to 
narrow when engineers seek new chan 
nels, but it appears tremendously broad 

the ECM designer. To blanket th« 
pectrum a ECM equip 
needed, and this places a 
miniaturization—particu 
larly for mobile installations. 

The Applied Research & Analysis 
Branch devotes some of its effort to 
miniaturization tech 
niques One novel example is a new 
filter package smaller than a human 
fist which permits instant frequency 
analysis of an unknown enemy signal. 


number ot 
ments are 
premium on 


devising new 
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hnigue might be used to 
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ECM hardw 
ponsibility 
Deception 
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ECM Testing Grounds 
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imple 

ystem 
t} nronet 
Lia 7! pe! 
required t 
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Orne radal to turn on 


uch equipmerit requires human judg 


ment. Turning it on automatically alerts 
the enemy bomber, possibly prompting 
it to take evasive action. Judgement 
might dictate letting him continue his 
present path into a nest of nearby 


interceptors or anti-aircraft missile 


Intelligence Laboratory 


The need for collecting intelligence 
data about 
old as wartare 
nuclear warfare 
speeds has badly 
techniques for 


an enemy is practically as 
itself. But the pace of 
fought at 
outmoded 
reducing, 


supe rsonic 
prey ious 
analyzing, 


len 4 
“and 
BLADES 


Design and Build: 
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® Trimming Dies 
@ Investment Molds 
Machine to 
Forgings 
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AIRFOIL Your specifications 
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al ¥ Up is as high as it’s necessary to go . . . when somebody calls the turn upstairs! 
And down here, we’re in trouble . . . unless the complex electronic equipment 
that protects and guides our military aircraft is unfailing. That’s why 
superiority of product is a way of life at Hallicrafters . . . why the Hallicrafters 
Company has been a leader in the field of electronics for more than 20 years. 

Today, Hallicrafters maintains a separate division devoted exclusively to the 
research ... development . . . and production of superior electronic 
equipment for military use. A team of the finest engineers available . . . the most 
advanced laboratory and equipment . . . as well as extensive model shop 
and production facilities stand ready to serve you, now! 


Call on us. Hallicrafters can help solve any complex electronic problem you may have. 


™hallicrafters == 


4401 West Fifth Ave., Chicago 24, {Il. 


The Hallicrafters Company is Experienced and Active in: 
Guided Missile Control Equipment « Communications Equipment e Countermeasures 
Equipment « Mobile and Fixed Radio and Teletype Stations « Micro Wave Equipment « Radio 
Relay Systems « Portable Communications « Airborne Radar « Loran and Navigational Aids 
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storing, and recalling the vast amounts 

of intelligence data needed 
Recognizing this and the fact that 
enth developed electronic data pre 
ing techniques might offer solutions 

led to the fe rmation of the Intell 2 

Laborato bout a \ 

headed b hard Libby 
Broadh tated, the Laboraton ob 

j 


ipp! cxisting clectroni 


cal igo It 


technique s, or develop 
July 1, two sections 
from Wright Air De 
to round-out RADC’s 
vill handle interpre 
otos, the other chart 

ind map making 
Because of the highly classified nature 
of intelligence, many of this laboratorv’s 
projects are under wraps. But bec HSE 
business and industrv have similar prob 
lem of imformation handling, some 
techniques pioneered here undoubtedh 
will find their way into unclassified use. 


Minicard 


\ good example is the Minicard sys- 
tem, a “squeezed down” automatic li 
brary developed by Eastman Kodak Co. 
under sponsorship of the Laboratory's 
Intelligence Production Branch, headed 
by Robert Sampson. Minicard permits 
a 1,000 to | reduction in the space r 
quired to store information. Even more 
important, it automatically searches its 
librarv and extracts data sought by its 
human operatol 

Minicard is a novel combination of 
microfilm and punched-card _ sorting 
techniques. It uses a film strip measur 

sin. (35 x 16 mm Along 

s printed a binary code which 

is an index. | p to 12 pages of 

printed material and/or photos can be 

stored on one film, depending on the 
amount of indexing required 

\ thin slit along the coded edge per- 
mits it to be mounted, with. hundreds 
of other strips, on a metal “skewer” 
When one skewer of film strips is 
placed on an automatic machine devel 
oped by Eastman, the individual film 
trips are automatically removed and 
scanned by photoelectric techniques to 
sort out desired information, which 
then is viewed like microfilm or repro 


duced 


Indexing Problems 


Despite its speed and dexterity, Mini 
card is no better than the indexing svs 
tem used, according to Maj. H. | 
Wienberg, chief of the Laboratory’s Op 
crational Planning Branch. ‘This is a 
basic problem in storing the vast 
amount of information collected 

Only humans can read the informa 
tion and decide how it should be classi- 
fied and indexed. This usually causes 
the classification to reflect the classi 
fier’s own background. A chemist index- 
ing an article on semiconductor mate- 
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another design dimension... 


LL 


e J 
no sweat when the ‘heat’s on’! 


HYPER-SENSITIVE INFRARED SYSTEMS are part of a highly active 
research program at Texas Instruments. Basic investigation 
into crystalline optical materials puts TI at the forefront in 


development of infrared systems and techniques. 


INFRARED APPLICATION is just one outstanding aspect of 
Texas Instruments systems engineering abilities. TI's Appa- 
ratus Division is also producing transistorized military equip- 
ment with size and weight reductions as high as 100 to 1! 
For airborne installations in particular, this miniaturization 
design approach means greater reliability, larger pay loads, 
longer ranges, and deeper penetration for more positive 


results. 


FOR WELL OVER A DECADE, Texas Instruments has been build- 
ing radar, sonar, and other systems for search, communi- 
cations, navigation, missile guidance, and fire control... 
frequently to accelerated delivery requirements. Facilities 
for continuing progress in systems engineering and manu- 
facture include over a third of a million sq ft of plant space 
in an excellent dispersal area. 

FoR FUNDAMENTAL DESIGN and development... for manu- 
facture of reliable systems that save weight, space, and power 
...for scheduled commitments delivered on schedule... 
call on TI application engineers. Write to Apparatus 
Division ... 


“m |EXAS INSTRUMENTS 
INCORPORATE O 








FIRE CONTROL 
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QUICK on the DRAW is not good enough 


Precise, automatic control systems 

and instantly responsive gun mounts 

are vital to keep alive 

the American tradition of fast, deadly shooting. 


Maxson develops and manufactures 


Top-caliber engineers 


such gun mounts, drives, and oe 
opportunities at Maxson. 


7 ‘ For details, contact G. R. Pratt. 
fire-control devices. 


MAXSON develops and manu- : t, 4 
factures systems, subsystems, CORP. 
and components in armament, 
navigation, electronics, and spe- 


‘ote 





might list classifica 
nother chemist but 


rials, for example, 
tions of interest to 
not list classifi 
metallurgist or physicist might think to 
look 

[his very basic problem has pushed 
the laborator held of library 
\t present it 
which is 


itions under which a 


nto the 


clence and tec hniques 


has a “guinea pig” project 


} ] 
seeking new lassification techniques 


for the 


using 


chemical-metallurgical sciences, 
ibstracts put out by technical s« 


cicties 


Aerial Reconnaissance 
The lab’s Data Branch, 


under Daniel Loreto, is exploring and 


, y 
Processing 


may soon launch a program to mechan- 
ize the utilization of 
intelligence data obtained on 


vast amounts of 
icrial re 
connaissance missions. Photos taken on 

conna 
lyzed by 
known landmarks appear in the photo, 
it is difhcult 
cation of the photographed area 

The laboratory is 


possibility of automatically recording on 


Ssance Mssions Now ir¢ ina 


manual methods. Unless 


slow 
to pinpoint the exact lo 
considering the 


film (or a svn 
tape 
such as the plane S position from navi 
altitude, 
would be 
automat 


photo reconnaissance 


chronized magnetic information 


gation computers), heading, 


and airspeed Ihe recording 
form that would allow 
data reduction techniques to be applied 


desired portion of the 


Ina 


to locate any 
film 


Automatic Translation 


One of the most fascinating of the 
laboratory progr iuto 
translation of foreign languages 
Intelligence 


ims is aimed at 
matic 
\s a preliminary step, the 
Produ Branch is 


velopment of a Russian-to-English word 


tion sponsoring de 
converter. English-Russian word equiva 
lents 


large 


will be placed in a_ high-speed, 


storage device which has 
input and 


itor types out 


Capa it 
electri writer output 
When 1 Russian 


word on one typewriter, the storage d« 


type 
in opel 


vice will automatically seek out the Eng 


lish equivalent and cause another tvpe 


to write them out 

However, word-by-word translation 
is far from a finished, usable product, 
vntax problems and multi 
The lab is studving 
trans 


svni- 


write! 


because of 
ple word meanings 
mechanized 
lator with built-in “logic” for the 
tax of the particular language 
translated. For two 
appear together, they might have one 
meaning; if separated by a third word, 
they might have another meaning 
Ihe laboratorv’s Collection Branch, 
headed by Howard Davis, is developing 
issist in the ground-based 
Security pro- 
ibout its 


the possibility of a 
being 


instance, 1f words 


hardware to 
collection of intelligence 
hibits any further statement 
work 

Che Applied Science Branch, under 
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Maj. Gen. Stuart Phillips Wrighi, Com- 
Development Center 
1903 at- 
and Texas 


mander, Rome Air 
born Dallas, Tex 
tended Dartmouth 
University 
bomb groups 


College 
served with pursuit and 

commanded 497th 
Bomb Group, and with 73d 
Bomb Wing and 20th Air Force in South 
Pacific in World War | commun 
cations and electronics posts with USAF 
Hg. and Strategic Air 
deputy commander Air Proving Ground 

deputy commander Fifth Air Force 
RADC 
rated command 


served 


Command 


in Korea commander 
1954 
pilot, command observer 


organized and commanded 


rear 
since May 
and aircraft 
observer 
first radar bombing squadron and took 
it to South Pacific 
bombing in 


where it provided 


radar combat 





Carl Nordstrom, is exploring new state 
of-the-art in all fields of science for its 
possible application to intelligence It 
1s, for instance, 
bility of using different radioactive 


investigating the possi 


topes as a means of coding and sorting 
out data on storage instead of the 
photo-electric techniqui ; no 
in Minicard 

(he Operational Planning Branch 1s 
investigating the problem of handling 
the vast amounts of dat hich 
result if the USSR were to accept Presi 
dent Eisenhower's Open Skies 

In some quarters RAD( 


think you in 


v employed 


vould 


plan 
KnOWn 
is “that place where they 
do anvthing and everything with ground 
There rs good reason for 


b ised 1 id iT. 


this reput ition 


Control & Guidance 
RADC ha 


ur defense 


ipplied 

surveillanc 

trolled interception (GCI 
control stems for 

1!ACS), instrument appt 
ipproach and | 
ystems and airport surta 
radar” It als 
nationwide 
control svstem 


I tion 
GCA 
nd automat inding 
detection 
I id il 


ito 


believes 


taxi 
could provide a semi 
matic trafhe 

RADC is 
in attempt to develop a defense against 
intercontinental ballistic missiles 
RADC is USAF’s chief ARDC 
porting center for the development of 
an anti: ICBM (AICBM 
vironment 

Heart of an possible ICBM defense 
is a technique for tion at 
ind altitude It come 
that RADC believe it 
can do this job with ground-based radar 

Although RADC officials 
only that thev are working on the prob 
lem, the center has officially acknowl] 
edged that it has a huge (175 ft. high 
radar antenna, built by General Elec 
tric Co. at Laredo, Texas. This has led 
to well-based speculation that it will 


risking its batting average in 


sup 


ground en 


early detec 
great distances 
§ nO surpris¢ 


will say 


be u d tot 
White Sand 
me 500 miles 
Ihe newh 
Guidan Dir 
Otto Quan ud 
Support Laboraton 


new Mi 


Missile Support Lab 


The new Missil 
headed by Wilbur ¢ 
of the Auxiliary Eqi 
ists of four branche 
e Ballistic Missile Branch, headed bi 
Stanley Rush 
e Non-Ballistic Missile 
by Capt. Dale Ashcroft 
e Operational Pianning Branch, under 
Stewart Norris 
e Instrumentation 

wd Kullmann 

W ork In groul 

Air | 

s and Atl 
cen the Aux 

Control and Guidance Laborat« 
now loc the Missile Support 
the Atlas and AICBM 
der the Ballisti Nh 
lalos and Bor 
Ballistic Mi 

Missile 


Support Lab. 
ombs (former chief 
ipment Lab). 


Branch, hx 


Branch, und be 


upport s\ stems for 


ll ] 1S Bom 


divides D 


ited in 


eter 
hecking 
ot issile g1 e equipment 
Hown in pilot urcraft. The diamond 
shaped rat Askania 
theodolite 


hieve 

RAD 
Coastal Geodet 
During 
urbor efractome 


index fraction along thx 


RAD( 


ter 


tions 
end up 
mecasure 
flight path and intr 
into theodolite readings 
RADC n 


ipply 


duce these minut 
corrections 
lurther 


overlooks 


evidence that 


an opportunity to 
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BRIEF SPECIFICATIONS 
-hp- 130A 


Sweep Range: | “sec/cm to 15 sec/cm 

Calibration: 21 sweeps: 1-2-5-10 sequence, 1 
Hsec/cm to 5 sec/cm. 5% accuracy 

Triggering: Internal, line voltage or external 2 
v or more. Pos. or neg. slope, +30 to —30 v 
trigger range. 

Preset Trigger: Optimum setting for automatic 
stable triggering. 

input Amplifiers: (Similar Vert. and Horiz 
Amps) Sensitivity 1 mv/cm to 50 v/cm; 14 
ranges, continuous vernier. Pass band dc to 
300 KC. 

Amplitude Calibration: 1 KC square wave. 5% 
accuracy 

Price: $450.00 

-hp- 150A 

Sweep Range: ().02 “sec/cm to 15 sec/cm. 

Calibration: 24 sweeps: 1-2-5-10 sequence, 0.1 
sec/cm to 5 sec/cm. 39% accuracy 

Triggering: Internal, line voltage or external 
).5 v or more. Pos. or neg slope, + 30 to 40 
v trigger range 

Preset Trigger: Same as -/p- 130A 

Horizontal Amplifier: Magnification 5, 10, 50, 
100 times. Vernier selects any 10 cm part of 
sweep. Pass band dc to over 500 KC. Sensitiv 
ity 200 mv/cm to 25 v/cm 

Vertical Amplifier: Pass band dc to 10 MC. Op 
timum transient response and rise time less 
than 0.035 usec. Signal delay of 0.25 psec 
permits leading edge of triggering signal to 
be viewed 

Amplitude Calibration: 18 calib. voltages, 2-5- 
10 sequence, 0.2 mv to 100 v peak-to-peak 
Accuracy 3%. Approx. 1 KC square wave, 
rise and decay approx. 1.0 msec 

Prices: -/p- 150A High Frequency Oscilloscope, 
$1,000.00 
-hp- 151A High Gain Amplifier, $100.00 
-hp- 152A Dual Channel Amplifier, $200.00. 

Data subject to change without notice. 


Prices f.0.b. factory. 





Announces 


——— all new 


SCOPES 


-hp- 130A Low Frequency Oscilloscope 
High sensitivity, dc to 300 KC. Sweeps 1 »sec/cm to 
15 sec/cm. 


-hp- 150A High Frequency Oscilloscope 
Dc to 10 MC. Plug-in preamplifiers. Sweeps 0.02 
psec/cm to 15 sec/cm. 


As a result of a totally new design philosophy, -/p- 130A 
and 150A Oscilloscopes set revolutionary standards for 
oscilloscope usefulness, convenience and rugged dependability. 
The instruments’ wide versatility is indicated in the 
specifications at left. Their greater convenience and 
reliability is inherent in such unique features as: 

Universal automatic triggering system wherein one preset 
adjustment provides optimum triggering for almost 

all conditions. Unitized circuits, easily isolated for testing. 
Etched circuits, mounted on translucent plastic for 
“see-through” serviceability. Complete accessibility of all 
circuits and tubes. Highest quality components. 
Ultra-conservative design, with circuits operating well below 
ratings. Concentric, color-coded controls, grouped by 
function and simplified. Direct sweep time selection—no 
mental gymnastics. A new low capacitance clip-on 

probe (for -bp- 150A) has 10 megohm impedance. 


Get complete data on the most important 
oscilloscope improvements in history! Call your 
-hp- representative now, or write direct! 


HEWLETT-PACKARD COMPANY 
3696E Page Mill Road + Palo Alto, California, U.S.A. 
Cable “HEWPACK" + DAvenport 5-4451 
Field engineers in all principal areas 


Now, more than ever, -hp- means “Complete Coverage” 
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ground based radar is a recent patent 
application filed by Edward Kullmann 
for an automatic tracking theodolite 
lo speed up the reduction of range 
data, Kullmann proposes to “slave 
each theodolite to an accurate tracking 
radar which will always keep the theo 
dolite pointed toward the target 

Iheodolite operators then will have 
to crank in only “vernier’” corrections 
to center the crosshairs on the target 
Digital pick-offs on the radar would 
provide instantaneous data on approx! 
mate target position. Their accuracy 
would suffice for much of the subse- 
quent analysis. Manual analysis of the 
theodolite films to provide data for 
correcting radar-established target po 
sition would be needed only for those 
portions of the mission that require 
uch extreme accuracy. 


Control Laboratory 

Ground-based equipment for naviga 
tion and control of piloted aircraft is 
the responsibility of the Control Lab 
oratory, headed by Emest Storrs. ‘The 
Lab is divided into four Branche 
e Guidance, under Percy Rickets, r 
sponsible for long and short-range navi 
gation items like Navarho, Tacan 
e Control, under Salvatore Di Gennaro 
responsible for ground controlled inter 
ept, approach and landing equipment 
@ Special Devices, headed by Joseph 
Bennett, responsible for secondary ra 
dar, IF (identification, friend or foc 
navigation beacons 
e Operational Planning, under Joseph 
Rverson. responsible for integrating 
navigation and guidance systems involy 
ing equipments from several of the 
other branches 


Poor Man’s SAGE 

RADC has lifted the security wraps 
from a new semi-automatic ground 
controlled intercept computer, — the 
AN /GPA-37, which greatly relieves th« 
GCI operator of the intercept triangu 
lation computations previously required 
While not as fully automatic as SAGE, 
the device is in use today and will 
crve as an emergency back-stop after 
SAGE becomes operational 

The device was developed initially 
by Columbia University and _ re-engi 
neered and built by General Electric's 
Heavy Military Electronic Equipment 
Department 

The GPA-37 not only increases the 
number of aircraft an individual GCI 
perator can handle, but permits the 
use of less highly trained operators, 
Donald Dakan, chief of the former 
Weapon System Support Section un 
ler which the device was developed, 
iid. The computer itself is of the ana 
log type. The computer can automati 
ily transmit GCI instructions to an 
craft via data link. 

Another responsibility of the new 
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opportunity in Southern California for 


RESEARCH SCIENTISTS 


AND ENGINEERS 


stable, high-paying careers in the development 


of advanced digital computer systems 


il 


¢ 


' 
. 


Here, in one of the nation’s leading companies in the development of digital computers 
and electronic systems, you will have full opportunity to make research contributions 
at the most advanced level. You will enjoy the broad working freedom of a small, select 
research group and stimulating association with other highly qualified computer special- 
ists. You will also enjoy the security afforded by a parent company of international 
stature. Because most activity is in development of equipment for worldwide commercial 
markets, stability is assured. The program is a continuing one. Ultra-modern, air- 


conditioned plant in a pleasant Los Angeles suburb. Full schedule of benefits. 


SENIOR MATHEMATICIAN, STAFF 


SENIOR PROJECT ENGINEER, TRAN- 
ANALYSIS —Ph.D. and minimum of two 


SISTORS —To direct project on evaluation 

# . years related experience for staff analysis on 
of new developments in the transistor field advanced digital techniques and new 
for applications in digital computers components 


SENIOR ELECTRONIC ENGINEER, 
MAGNETIC CIRCUITRY —For advanced 
rcuits and materials 


for systems applications. 


SENIOR ELECTRONIC ENGINEER, 
STAFF ANALYSIS — To investigate and ana 
lyze new techniques and components for 
systems applications. Must have M. S. and 
minimum of 2 years digital computer 
experience 


research in magnetic 


Additional inquiries invited from scientists & engineers interested in the following fields 
related to digital computer research: applications of ferrites, magnet devices & materials, 
research in logic, solid state physics, magnetic recording, cathode ray tube devices, 
ferroelectrics 


For illustrated company brochure, write Director 


THE NATIONAL CASH REGISTER COMPANY 
ELECTRONICS DIVISION 
1401 East E! Segundo Boulevard, Hawthorne, California 
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Control iutomatic GCA. 
\GCA consists of a precision approach 
radar PAR), such as the military 
I PN-16, CPN-4, or MPN-11, plus a 


of automatic trackers for keeping 


Branch is 


many aS six aircraft in final 


computers for calculating 
ght path 
ind a data link for automati 


this 


corrections ar 
ismutting information § te 
cach under cont 
ockpit the pilot gets an ILS 
indication, ‘plu 


Kpit of uircratt 


In the 


vpe Of CTOSS 


pointer 
distance-to-touchdown information 


he data link 


into an autopilot to provide automatic 


signals also can be fed 


pproach control 

\ new AGCA equipment developed 
by Gilfillan installed at 
RADC evalua 
tion. It 
control for 


miter ils. 


Bros. now is 
ind is being readied for 
s designed to provide approach 
uircraft to land at 30-sec 
An escorted tour of the mobile van 
vhich the AGCA is housed, provided 
by Stan Tepper, RADC project engi 
and B. Cutler, Gilfillan project 
enginecr, illustrated the 
tention to detail required in such equip 
ment. The van includes special semi 
automatic test equipment which enables 
in Operator to check out quickly any 
of the hundreds of plug-in assem 
used. Another tester enables thc 
rator or maintenance man to exam 
the wave critical 


nal and compar rt 


neccr, 
important at- 


shape of any 
W th th« desired 
shapx 
\ simulated AGCA run performed bi 
Cutler provide convincing evidencc 
that the automatic feature should be a 
it boon to GCA operators, relieving 
m of routi chores of interpreta 
ym and instruction so they can moni- 
the complete situation. 


Automatic Departure 


While much effort has been devoted 

approach and landing, 
is investigating the other 
ide of the automatically 
trolled departure. This is one of the 
tasks assigned to the Operational Plan 
ning Branch under Ryerson. In addi- 
tion to the obvious advantage of in 
creasing airport capacity, auto-departure 
control should increase take-off safety, 
Ryerson believes. 

\irport surface detection equipment 
(ASDE), often called “taxi radar” and 
developed under RADC sponsorship, 
has proved extremely useful to show 
tower operators whether runways and 


to automat 
RADC 


now 


picturc con 


taxi strips are clear. 

For military operations, however, 
where jets may be landing at 30-sec 
intervals or less in bad weather, ASDI 
may not be idequate as an airport navi 
gation The reason, Ryerson 
said, is the high taxi speeds of military 
jets, the difficulty of finding and fol- 
lowing runway turn-offs and taxi strips, 


device 
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must get his ground man 


rections from a towel! 
\SDI 
RADC is 


ise of flashi 


EGECON System 
A trafic contro! 


tem which make 


eroand lar and 
mount o b we « 
other vithin th 
called ctronic Geog 
nate Navigation System 
for short 

EGECON would obt 
on each aircraft's identit 
or ATC 

gn an aut 
check on its position. Pos 
aircraft transmittc« 

k periodically to tl 
l iticall 


would 
rect the dc id reCROl 


transponder beacon 


matic tracké 
would mm 
1tom 
then 


next data liv 
RAD( 
tucd 
Instrument Ci 
AN/ASN-7 d 
Another project 
INCA 


Communications 


ontt 


CaG@ 


Integrat 

And so ft 

study program with Elect 
Systems (a Stromberg-Carlson subsid 


number of com 


Is ¢ illed 


ary) to determine the 
munication-navigation cquipments now 
carried on all types of aircraft and what 
yf the time each is in use. 

formed Special Devices 


ondary ra 


percentage 

The newly 
Branch is responsible for s¢ 
interrograte IKI ind 
ground 
digit i] 


dar (used to 
similar airborne 
navigation radat 
data processing techniques 
MAGTRAC, a 
netic amplifier automatic target tracker 
which keeps continuous check on the 
position of individual aircraft picked up 


transpt nders 
beacons and 


new transistor-mag 


radars, is one of the 
Phe required 
itself are 


on surveillance 
branch’s current projects 
techniques and the 
RADC developments 


extremeh 


dev ce 


The device is small (300 
cu. in. per channel 
liable. 

It consists of: 
e Video integrator and beam splitter 
which applies statistical techniques to 


establish exact target position within 


rugged and r 


PSP sovenois 
COVER THE FIELD! 


What do you want in 
SOLENOID PERFORMANCE ? 


HIGH PRESSURE TYPES? 


ds, eng 
ance with aircraft 
mn MIL-S-4040A, will 


HIGH TEMPERATURE TYPES? 
PSP “hot lenoids incore 
wiring pecial lation and high tem 


ate special 


witches t perate without fail 
to € F. and 


perature 
in ambient temperatur 
beyond. Engineered to provide positive 
reliable actuating force application 

n single 


il types 


where heat is a probler 


and double coil and ¢ 


300 Volt range for 
siles and 

wer can be 

n weight can be 
perate directly C 


circu 


CO-AXIAL VALVES? 
h miniature co-axial solenoid- 
perated valve uses the plunger of 
jas amea f admitting 
and shutting off flow of air. Model 
hown has ;,” flow orifice, operates 
n contir duty and under 
ing and closing pressures to 2 f 
with 14-30 Volts DC applied, at am- 
10°F 


bient temperatures to 5S 


the ler 


00 psi 


PSP engineers will be glad to recommend one or more of 400 standard 
solenoids to fit your needs—or work with you toward solubon of your 
problem. 

YEARS OF ENGINEERING KNOW-HOW, PERFORM- 
ANCE-PROVEN DEPENDABILITY AND THE HIGHEST 
STANDARDS OF QUALITY ARE BACK OF EVERY 
PSP SOLENOID MANUFACTURED. 





Send for the 
informative 
PSP catalog! 


wl Ste maal 


. . 


PSP ENGINEERING COMPANY 
8608 Otis Street, South Gate, California 


In New York, New Jersey & Connecticut, contact Michael W 











Stolimack, 5635 Netherland Ave, New York 71, N.Y. 
| 


Phone Kingsbridge 9-8880 
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| PRECISION DC MOTORS 


Designed for Military & Quality Electronic Applications 


Can be supplied with single or double governors, gear train, brake or clutch, 
radio noise filters, thermostats, double commutators, blowers, fans, or any 
practical combination of these with stated or other voltages. 


~—55°C to +150°C temperature range. 


MANUFACTURING CO. 
Your Rotating Equipment Specialist 
Avionic Division 

Racine, Wisconsin 
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the width of the beam, to give more 
accurate data on target azimuth posi 
tion and The 
verts position 


range. device also con 
target from rho-theta 
coordinates into rectangular coordinate 
system. 

e Tracking amplifier, which 
target velocity information, generates 
azimuth and range tracking gates, inter 
polates aircraft position for time inter 
vals between successive radar scans. 


derives 


New Transponder Role 


Work now under way in this branch 
may hold important implications for 
the civil ATC transponder-beacon pro 
gram, according to Gurdon Abell, chief 
of the former processor section of the 
auxiliary Equipment Laboratory. 

It is the “Data Transmission Fea- 
ture,” which would permit civil ATC 
transponders to provide information 
automatically on aircraft altitude, head 
ing, airspeed, destination or estimated 
arrival time when suitably interrogated 
from the ground, without pilot action 
or use of congested voice communica 
tion channels. 

Chis information would be supplied 
automatically and continuously to the 
airborne transponder by analog-to-digi 
tal pick-offs attached to the plane’s alti 
meter, gyro-compass, and airspeed in 
dicator or pre-set by the pilot for such 
functions as destination and ETA 
When a ground controller wanted to 
know a specific airplane’s altitude, for 
instance, he would set a curser gate 
over the aircraft’s blip on his radar 

[his automatically indi 
which ode should be used to 
that aircraft. The controller 
then would push a button marked “al 
titude’, which “radar 
requ st’’ addressed to the uirplane, isk 
specifically for the 
This would triggc! the 
instantly 
information 


scope would 
cate 
interrogate 


would initiate a 


iT 
i 


Pp 
p 


r its transponder 


~ 


ine’s altitude 


I 
] 
i 
] 
I 


to reply 
other 


mes tran ponder 
with altitude or any 
requested 


Navigation Beacons 

Development of small radar ground 
based beacons for navigation which are 
rugged withstand 
is another responsibility of the Special 
Devices Brancl 

\ new AN/FPN-13 X-band nav bea 
con, employing direct crystal contro] for 
greater frequency stability and capable 
of serving a greater number of aircraft, 
now is replacing long-used World War 
II beacons. ‘The FPN-13 was built by 
Webster-Chicago under RADC spon- 
sorship. 


RADC 


enough to uir-drop, 


a never-ending battle 
to reduce beacon size 2nd weight and 
increase reliability. One new 
only one-third the size and weight of 
its predecessor, yet it has the same capa 
bility. ground beacons fre 
quently are expendable, cost reduction 


wages 


beacon is 


Becausc¢ 
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is another objective. By redesigning a 
beacon antenna for easier producibility 
Airborne Instruments | 
able to cut price from $2,300 to $400 

Many their 
sources of electrical usually in 
the form of a small 
driven These 
to start by themselves 
ously, unattended for up to a year—with 
extremely low fuel consumption 

Five years ago RADC was lucky to 
get more than 50 hours operation be 
fore failure. As evidence of progress, a 
new engine developed by Special Pur- 
pose Engine Co. recently ran for nearly 
1,800 hours before failure, according to 
Richard H. Boutillette. Based on the 
kind of duty cycle to which the engine 
of a power lawn mower is subjected, 
this is the equivalent of about 150 
vears of power mower use. 


iboratory was 


beacons require own 
powe! 

gasoline engine 
generator. must be able 


ind run continu 


Radar Laboratory 

With so many of RADC’s programs 
built around the use of ground radar it 
is not surprising that a major effort is 
being made to improve radar. It is con- 
centrated in the newly formed Radar 
Laboratory headed by Dr. John But 
gess. From an organizational stand 
point, the Laboratory has not changed 
much from the previous Radar and 
\pplied iboratory. Its 
\ICBM 


the new 


Pechniques | 
moved over to 
Laboratory 


ictivities have 
Missile Support 
while its semiconductor circuitry efforts 
are shifted to the General Engineering 
Laboratory in the Directorate of Tech 
nical Services 
(he new Radar Laboratory has fou 
bi inches 
e Search & Height Finder, headed by 
John Cruickshank, responsible for d¢ 
velopment of complete rad 
e Transmitter, headed by William Pope 
its efforts t 
improved tubes and modulat 
e Antennas and 
nents, headed bi 
ble for 


found between 


which devotes much of 
Microwave Compo 


Ken | ikin TC 


developing il] 


pons 
components 
intenna and transmitte 
output and receiver I. F. amplifier input 
e Techniques, headed by Nicholas Fred 
erick, responsible 
receiver circuits and 


get indicator 


for developing new 


MTI 


moving tal 


Anti-Jam Effort 


One of the major efforts of the Ra 
dar Laboratory is to “make radar as 
invulnerable as possible,” RADC Tech 
nical Director Harry Davis said. 

Asked about progress in making radar 
less vulnerable to jamming, Dr. Morris 
Handelsman, former chief of the Radar 
ind Applied ‘Techniques Laboratory, 
only that very significant 
have been made 


said strides 


klys 


years ap 


Developments in high-power 


trons in the earl 


peared to spell the doom of magn« 


postw il 





ATLAS helps put 


TRAFFIC LANES 
1 THE AIR 


with TACAN ANTENNA 
BASE PEDESTAL ASSEMBLY 


@ Whether a jet searching for its 
carrier base . . . or a commercial 
liner flying an intercity run, TACAN, 
developed for the United States 
Navy and Air Force by Federal 
Telecommunication Laboratories, 
and manufactured by Federal Tele- 
phone and Radio Company, both 
divisions of the International Tele- 
phone and Telegraph Corporation, 
provides super accurate radio high- 
ways. 

The antenna base pedestal contains 
equipment which rotates and stabi- 
lizes the radiating portion of the 
antenna, and, in addition, supplies 
pulses which affect the radiated 
pattern. These units are part of the 
equipment precisioneered by Atlas, 
as well as other electro-mechanical 
assemblies 

From pilot stage to production effi- 
ciency Atlas furnishes the practical 
engineering and facilities between 
the idea and finished product. Atlas 
production facilities, engineering 
service, toolmakers and mechanics 
offer you one source of electro- 
mechanical assemblies. Write for 
new facilities catalog to Atlas Pre- 
cision Products Co., Phila. 24, Pa. 


FROM DRAWING 
BOARD TO 
PRODUCTION LINE 


Precision Products 








\ 
AWA, 


rr ial 


+ eh meet eed ed a ed, 
NE Oe a mm Oe me eS 


=) 


‘| 
ane 





TO Sa 


ow OS 


~ 


aia 
x 


iii 


Ane 
STYRIA | 


ay 


® 


World premiere — starring Transistors th 


The Department of the Navy, Bureau of Ships, 
receives the world’s first completely transistorized 
dial telephone switchboard . . . designed for mini- 
mum space, weight and maintenance. 

In this compact switchboard cabinet (72” x 
30” x 24”) all line finding, circuit switching, tone 
signal generating, and in fact, virtually all func- 
tions of conventional dial telephone switching are 
performed by transistors and diodes. 

Capacity of this prototype electronic switch- 
board is 100 lines, with fifteen connecting links. 
The officers and men use their telephones just as 


“Ta Engineers ie Se 


rcellent careei opportunities 


s 


if the switching system were the conventional 
type. And when the ship on which this telephone 
system is installed docks in port, ship-to-shore 
trunk connections are added as easily as an ex- 
tension telephone in your home. 

And for those interested in production details, 
it’s noteworthy that this compact, lightweight 
system is manufactured with plug-in printed cir- 
cuits—providing shockproof, lifetime accuracy. 

We take great pride in being a team partner 
with the Navy in this outstanding technological 
development. 


electronics & telecommunications. Write today.’ 


STROMBERC-CARLSON COMPANY sc 


a O'rvisSton OF GENERAL 


General Offices at ROCHESTER 3,N. Y. 


OYNANMICS CORPORATION 





@ ROME 


t 1S, long ul to 
Recently, there has 
terrific surge in magnetron capability 


powe! radars 


however. been 1 
thanks to new design twists,’ Handels 
man said. Magnetrons now are giving 
klvstrons a real race, he indicated 

Klvstron sitting 
tight. Handelsman reported significant 
new developments in high-power kly 
strons and grid-control klvstrons, and 
said that they have steady ad 
vances in all-important reliability 

Improvements in microwave 
ponents since World War II have per- 
mitted significant gains in radar 
sensitivity, Handelsman “Today 
we can guarantee noise figures of 8-9 
db.-or better in actual field perform 
ance, compared to the 15 db. figure 
achieved in World War II,” he 

Gains in MTT performance and rc 
liability have reached the point where 
RADC plans to standardize on 
one or two designs and provide them 
is Government Furnished Equipment 
to radar manufacturers. This will not 
only reduce the cost of USAI 
but also should provide attractive econ 
mics in maintenance and training of 
maintenance Handelsman 
believes 

The new MTI is far more reliable, 
has better performance under varving 
operating conditions, and is better able 
to counter certain types of jamming, 
Handelsman said 

\ new type of MTI, developed by 
Radio Corporation of America, may 
get around the undesirable charactcristi 
of present MTI which often eliminates 
moving aircraft radar blips if the air- 
plane is orbiting at a constant radius 
ibout the radar 

RCA’s new MTI emplovs a cathode- 
rav storage tube called the ““Radechon.”’ 
Tests on an experimental model indi 
cate that it mav be more reliable 
critical of adjustment and 
maintain than conventional 


designers are not 


made 


com 


said. 


said. 


now 


radars, 


personnel, 


less 
casicr to 


ones 


Technical Services 


I'he activities of the Directorate of 
Technical Services run the gamut from 
exploring the possibility of putting 
the human sense of smell to practical 
military use, to developing automatic 
fault locating techniques; from devel 
oping modular shelters to house RADC 
cquipment to providing the services 
of a small National Bureau of Stand 
ards. The Directorate, headed by O. G 
Tallman, consists of four groups 
e Human Factors Laboratory, under 
Maj. L. R. Wilcox, which investigates 
ways to make optimum use of the 
immutable characteristics of the hu 
man being, in combination with elec- 
tronic equipment. 

e General Engineering Laboratory, un- 
der M. V. Ratynski, whose activities 
range from interference analysis and 
control to instrumentation deveclop- 
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IDEAL FOR JET ENGINE 


THERMOCOUPLES ? 
6 
t 


For test stand or airborne use, T-E's ‘“Ceramo” 
thermocouple wire is 
“Ceramo’s"” construction — thermocouple conduc- 
tors and ceramic or inert metal oxide encased 
in a seamless metal 
craft requirements. Temperature ratings reach 
2100°F. “Ceramo” can be bent permanently 
on a radius as small as its own diameter — 
without short-circuiting or grounding. And 
those diameters are small!—.032” O.D. for 
single conductors; .040” O.D. for duplex 
conductors. 








A/-TEMP RATING, DURABILITY 
AND UNUSUAL FLEXIBILITY. 





solving many problems. 


sheath — meets all air- 


A 1/16-inch “Ceramo” thermocouple with 
completely enclosed hot junction re- 
sponds faster than 18 gage bare-wire 
type thermocouples—will appreci- 

ably outlast bare-wire con- 
struction—and will withstand 

pressures up to 40,000 psi 

without additional protec- 

tion. Results with other 

“Ceramo” sizes are com- 

parable. Also excellent 

for thermocouple 
sions, exposed loop and 
stagnation thermocouples, and 
rigid harnesses. 


exten- 


““Ceramo” Thermocouple Wires made in |ron-Constantan, Copper- 
Constantan, Chromel-Alumel, Chromel-Constantan and Platinum 
Rhodium-Platinum from 36 to 16 gage. Sheathing: Stainless Steels, 
Inconel, aluminum or copper. Overall diameters: 1/25" to %". 


“Ceramo" Thermocouple Extension Wires made in |ron- 
Constantan, Chromel-Alumel or Copper-Constantan of 20 and 16 
gage. Sheathing: copper-nickel alloy, plain or galvanized cold- 
drawn steel. Overall diameter: Ye" and %". 


Learn more about this versatile wire. 
Write for bulletin 31-300-C 


Thermo Electric 6.0 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario 
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tiny labyrinths of circuitry like this, AUTONETICS engineers have placed the ab 


Why man needs an electronic intellect 
to act faster than his brain can think 


Not so long ago a slide rule, an adding machine, or 
a simple calculator were all that man needed to 
speed the application of his reasoning. 

Today, because of the complexity and number of 
his problems when the speed needed to solve them 
is beyond human limitations —he has had to create 
electronic servants that can compute, decide and 
act for him faster than his brain can think. 
\UTONETICS—a 


have 


For 10 years the engineers at 
Division of North American Aviation. Inc. 
been designing and developing these electro- 
mechanical stand-ins. Into them is built the power 
to interpret, translate, remember, and digest 
myriad data...at speeds and in quantities never 
before dreamed possible. 

Daily—at Auronetics—this advanced art is 


AUTOMATIC CONTROLS MAN 


pushed even further. Complete capability in both 
analog and digital techniques is constantly being 
applied in design studies and flight testing... as 
well as in integral parts of complete automatic sys- 
tems autopilots, autonavigators, armament con- 
trols and other automatic controls. 

If you are interested in more detailed informa- 
as an engineer or businessman—please 
write: AUTONETICS, Dept. W-5, 12214 Lakewood 
Blvd.. Downey, California. 


tion 


Engineers, write for details of challenging positions now open. 


Autonetics 
A DIVISION OF NORTH AMERICAN AVIATION, INC. 


HAS NEVER BUILT BEFORE 





nformation at speeds beyond man’s limits. 
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ment, materials and miniaturization 


techniques, measurement techniques 
ind mechanical design enginecring 

e Test Facilitics Laboratory, 
J. M. Thompson, responsibk for op 
erating RADC’s complex of environ 
mental test facilities 
suitability tests on components 
materials. Recently this lab has taken 
wer the operation of most of RADC’s 
tt-base test sites 

@ Engineering Services Division, und 
Lt. Col. Homer Huskev, 


TC paring cngmcciing 


under 


ind conducting 


and 


responsible for 
ind production 
RADC’s vast 


dio communications needs 


procurement data and 


Human Factors 
RADC 


irfare 1s far 


that clectrom 
than a battle be 
It sa battle 
bor 


human, his capabilities 


rOCOLZTUZCS 
TOTC 
tween clectronic svstems 
between their operators this rea 
son the ind 
his inherent 
taken into account in the design of am 
KCM. This is projects 
within the Human 

lake, for cxample, 
trving to the airborne 
bomber. ‘The object is to pro 
with the 
task It 
is impractical to try to completely ob 
literate all radar returns. But what is 
the most feasible tvpe of jamming to 
confuse and annoy the navigator 
bombardier? One of RADC’s projects 
is to conduct simulated bombing runs 
much bombing 
different 


shortcomings, must be 
one of the 
l'actors Laboraton 
the problem of 
jam radar of an 
cneniy 
duce maximum interference 


radar navigator/bombardicr’s 


determine how 


introduced by 


ind 


rror is 
of ECM. 
Vital Link 

Che cathode ra‘ 


between 


tT pes 


tube is the vital link 
man and machine in mam 
but too little is known 
ifftect of tub 


resolution and 


military systems 
quantitati lv about the 
ize, brightn contrast 
sten of the radar return 
the oy ibility to detect targ 
quickly 
Human | 
ogists have built what they call a 
ensitometer’” to measure the affect of 
some of factors The 
hopes to build up a library of authon 
tative 
radar display designers to select CR 
tubc rather 
than an intuitive 
Reliability, and the 
skill-level required for 
ittack bv the 
Laboratory on 


ctors | iboratorys psych )] 
visual 


thes« laboraton 


information which will ecnabk 


parameters on a scientih 
basis 
associated prob 
lem of casing the 
maintenanc ire under 
I-ngineering 
many fronts 
@ Automatic 
development 
ously checks key radar performance 
factors such as power output, VSWR 


receiver noise figure and local oscillator 


General 
ncluding 
performance monitor, a 


recent which continu 


tuning. If any one deviates from accept 
zble limits, the monitor automatically 
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switches over 
Although the 
monitor was designed for 
dar, RADC hop s te 


monitor design for all type 


ounds an alarm, or 


tandby cquipment 
speci Ta 
standard 


l'allman 


develop 


said 

e Automatic fault mother ré 
cent development which automaticalh 
critical internal 
compares them with a 
iutomatically in 


locator, 


amples several dozen 
radar voltages, 
build-in standard and 
outside 
limits first 
» toward automatic fault prediction 
deterioration of 


results in a 


dicates when one or more are 


Iallman considers this the 
te] 

spotting 
formance 


radar pe 
before it break 
down 

e Circuit 
iutomatn 
in the event of 
will 
fault prediction technique 
feasible, would make it 
witchover prior to actual 
¢ Reliability handbook, 
NicGraw-Hill, gives designers the latest 
techniques for designing reliable equip 
RADC 
to the 
to time. RADC 
the Navy in similar project at Cornell 
\eronautical | 
handbook 


clectronic equipment designers 


with 
circuits 
RADC 
program otf 
which, if 
possible to 


redundancy, 

switchover to 
malfunction 
study 


pos sibhy 


spare 


launch 1 


oon 


i uilure 
prepared b 


plans to bring out new 
handbe 0k 
is participating with 


ment 


idditions from tim 


iboratorv to produce a 


on cooling techniques for 


Flight Test 
lo An 


commands, inl 
center flight 
like 1 soft 
with Maj 
RADC’s 
Instrumentation, 
evidence to the 

RADC’s small 
types ot urcraftt 
With the 


personnel the 


Force pilots in operating 


m RAD 


might 


issignincnt to 
test facility 
iob. A few minutes spent 
Robert | chief of 
Director ite of khght lest A 
| 


proviac convincing 


sound 


Barney, 


contrar 
group of lots 
from helicopter 


100s current hortag 


flight 


qualified to 


pilots must 
handle a variety of 
dificult to schedule for 
One is the 


equipment 


Flights are 
number of r 
nental nature t 
tested, which frequent] 


isons 


( Xpcl 


predictable maintenance 


fion. 


Procurement 


In Fiscal 
r Procurement 


Directorat 


$65 million 


RAD 


| t 
pe Tit 


1OS5¢ 
SONIC 
on research and development contracts 
This went to 110 
tors and 23 non-profit 
universities 

L hes 
the Cost Plus Fixed Fee (( 
But Lt. Col. John B 


te chief, moving to 


commercial contra 


groups such 


contracts we! ilmo 
Director 
RADC 
headquarters, hopes to explore the use 
of Cost Plus Incentive Fee (CPI 
contracts. He that CPI 
tracts might provide added incentive for 
contractors to hold down costs. 


lurner, 


who is 


tvpe 


believes con 





...about the Only 
V.H.ECommunications 
Receiver 


e that has a frequency range of 50-200 ax 
tunable over the 
without switching 


* that is continuously 
entire frequency range 
e that has AM-FM-c.w 
¢ that has variable bandwidth 

This VHF Communications Receiver 
was developed at Servo Corp. to fill the 
need for a high quality, general purpose 
unit that could be used both in laboratory 
work and in the communication field 
Built to the most exacting standerds, this 
receiver also provide 


selection 


* automatic noise limiter 


® exclusive squelch circuit 

© fatented bandspread dial with a 
resolution of 0.1 

* maximum sensitivity: 1 micro-volt in 
put or less will produce a 10-db signal 
plus noise-to-noise ratio over entire fre 
quency range 

e high frequency stability: less than 
0.08°;, drift over line voltage range of 105 
125 volts ambient of—10°C to 
+60°C temperature and 0 to 95% humidity 


over 


¢ less than 50 micro-micro watts radiated 
local oscillator power 

Our VHEI 
being 


Coramunications Receiver is 
used in general communications 
work; in the laboratory to calibrate other 
receivers; ftlight-testing; control 
telemetering; propagation studies 
ating transmitter 


tower 
evalu 
and meteor research 

For the full story on our VHF Commu 
nications Receiver, write directly to me 
Jules Cardon, Dept. C-6, Servo Corpora 
tion of America, 20-20 Jericho Tpke 
New Hyde Park, L.1., N.Y 


a le c > | 
— Wes, —rdiew 
Staff Engineer 


Radio Engineering Dept 


Systems 


r Industry by 


SERVO 


CORPORATION 
OF AMERICA 


ba} 


SEE SERVO CORP. 
at the WESCON Show 
Pan Pacific Auditorium 
Los Angeles, Calif. 
Aug. 21-24 
BOOTHS 962-963 
6 Si) 8 ee ee 
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Left to right: Dr. Howard Baller (radar systems and counter-measures, computers); Dr. Cledo Brunetti, Director of Engineering and 
R & D (electronic design, automation); Donald F. Melton (nuclear handling, automation equipment); Dr. John E. Barkley, Asso- 


ciate Director for R & D (solid state, infrared) 


These /eaders 
are pioneering scientific 
frontiers at General Mil/s 





Yes, particularly if your creative engineering problems 
involve aircraft and allied systems such as: 

@ Guidance and Navigational Controls 

@® Radar and Infrared Detection 

@ Aircraft and Ground Fire Controls 

@ Underwater and Mechanical Equipment Designs 
Outstanding scientists like these have been closely in- 
volved in precision ordnance instrument projects at 
General Mills since 1940. Together with their staffs they 


CREATIVE RESEARCH 
AND DEVELOPMENT 


Can men like these 


and missile 


have all had both practical and theoretical experience 
in their fields of specialization. Now, you can utilize 
their recognized abilities in the development of your 
aeronautical and industrial control systems. 

To carry their development work into actual instru- 
ments and automatic equipment, General Mills’ Mech- 
anical Division has complete, high-level facilities for 
production engineering and precision manufacturing. 
All types of operations in the manufacturing process 


iomoucren MECHANICAL DIVISION 
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Zeke Soucek (seated), General Manager of Mechanical Division; Dr. Carl F. Kober, Associate Director for Systems Engineering 
(radar, infrared and inertial systems); Harold E. Froehlich (balloons and meteorological systems); Dr. Otmar M. Stuetzer (micro- 
wave optics, semiconductor physics); Dr. Gottfried K. Wehner (behavior of metals in space flight) 


help develop aircraft 
systems for you’? 


from raw materials to finished systems can be carried 
out by the Mechanical Division. 

Close tolerance work (as in the assembly of such 
units as the Y-4 Bombsight, the General Mills Flight 
Recorder, and the fabulous Autofab Machine for auto- 
matic assembly of electronic circuits) has developed 
master technicians and unusually high standards for 
production, inspection, performance testing and on- 
time delivery. 


WRITE FOR THIS FREE BOOKLET! Thirty-two 
illustrated pages give you a complete description of 
this fast-growing operation, its accomplishments and 
facilities. See how General Mills can serve you— 
save you money and manpower too! Write to 
Dept. AW82, Mechanical Division of General Mills, 
1620 Central Ave. N.E., Minneapolis 13, Minn. 


| = 


Creative Engineers: Asi: about the opportun o work 


scientists Urge n | fary and industrial 


with these and 
other outstanding 


significance are underway at Gener 


or General Mills, Ine. 

















‘“Doelcam- Ht Master-precision wees anew 


Military and Industrial Instruments for Measurement and Control 





% ie ab 
RATE GYROS > 


g a 
PS ore ot 





a 0.259 .01° /sec. up te 125 cps 15G to 50G — 67°F to 30 min 3” Dia. 3% Ib. 
* 600 2000 cps 185°F 5%" long 

R 0.25% 01° /sec up to 125 cps 15G to 100G — 67°F to _ 26” Dia. | 1.95 Ib. 
2000 cps 185°F 4% long 

GNAT <1% .01° /sec. up to 125 cps 15G to 60G — 67°F to _ 1” Die 4 oz, 
70 2000 cps 85° 2.2” long 











trolled viscous 





2HLA-3 10V into 
1500 2 
2HLA-4 


2HMA-2 


50V into 


€23125 


2HOH-1 0-5MV .5V into 
100,000 2 


2HDH-2 | 0-5MV .5V into 
100,000 2 








*Room Ambient 
































3. 
400-CYCLE SERVO MOTORS —> 


1. RATE GYROS. Doelcam K, JR, and 
Gnat rate measuring gyroscopes com- 
bine extreme ruggedness with high 
precision in applications where accu- 
racy and superior dynamic response 
are essential. They are proven com- 
ponents in many missile homing, fire 
control and autopilot systems. 

Write for Gyro Bulletin-7 ‘ 


2. LOW LEVEL D-C AMPLIFIERS. Doelcam SYNCHROS —> 
D-C Amplifiers excel in linearity and (115 volt, 
stability in proportionally amplifying 400 or 60 cycle) 
low level d-c voltages for measurement 

and control applications. Isolated in- CONTROL UNITS 
put and wide-band response, outstand- 
ing features of all Doelcam D-C 15CDX4o DIFFERENTIAL TRANSMITTER 
Amplifiers, are achieved by use of the 15CT40 TRANSFORMER 
exclusive Doelcam Second Harmonic 15CX40 TRANSMITTER 
Magnetic Converter as the input mod- 16CTB40* TRANSFORMER 
ulator instead of a mechanical chopper. 16CXB40° TRANSMITTER 


Write for Amplifier Bulletin-7 18CT4e TRANSFORMER 
18CX4e TRANSMITTER 


3. 400-CYCLE SERVO MOTORS. The ex- 18CTé6a TRANSFORMER 
tremely high torque-to-inertia ratio of 19CTB4c* TRANSFORMER 
Doelcam servo motors provides the fast dynamic re- 19CXB4a* TRANSMITTER 
sponse required in high performance servo systems. 23CDX4a DIFFERENTIAL TRANSMITTER 
These servo motors comply with the rigid specifications 23CDXé60 DIFFERENTIAL TRANSMITTER 
of MIL-S-17087. They are available with internally or 23CT4e TRANSFORMER 
externally threaded gear pinion shafts. Doelcam servo 23CX40 TRANSMITTER 
motors can be equipped with gear heads to meet cus- 23CTéa TRANSFORMER 
tomer requirements. 23CXéa TRANSMITTER 
Write for Servo Motor Bulletin-7 *EQUIPPED WITH BEARING MOUNTED STATOR 


4. SYNCHROS. (115 volt, 400 or 60 cycle) Doelcam synchros TORQUE UNITS 
are proven components in numerous military servo 
systems, Their accuracy, reliability, and over-all per- 15TOX4e DIFFERENTIAL TRANSMITTER 
formance characteristics are guaranteed to equal or 15TR40 RECEIVER 
surpass the stringent requirements of MIL-S-16892, 18TR40 RECEIVER 
FXS-1066, MIL-S-12472, and MIL-S-17245. All types 23TDR4e DIFFERENTIAL RECEIVER 
are available with either splined or keyed shafts. 23TDR6a DIFFERENTIAL RECEIVER 
Write for Synchro Bulletin-7 23TDX4a DIFFERENTIAL TRANSMITTER 
23TDXé6e DIFFERENTIAL TRANSMITTER 
23TR40 RECEIVER 


“‘Doelcam— H 1400 SOLDIERS FIELD ROAD — vere 


231X4e TRANSMITTER 
ADIVISION OF MINNEAPOLIS-HONEYWELL | sceren: | BOSTON 35, MASSACHUSETTS enamte snapeneanven 


Instruments for Measurement and Control 31TX6 TRANSMITTER 
Synchros * Gyros * Accel * Amplifi * mi y * Servo Motors 
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FLIGHT CONTROL SYSTEM 


STABILIZES AGAINST 


GUIDANCE 


INTERFERING 
EXECUTES FLIGHT PATH 


@ FLIGHT CONTROL 


L ANDING 


INPUTS 
SPECIFIED BY 


SYSTEM 


> 
& » 


GUIDANCE SYSTEMS 


SPECIFY PARTICULAR FLIGHT PATH 
TO BE FOLLOWED 


AUTOMATIC FLIGHT CONTROL system has dual role: stabilization of aircraft and execution of flight path required by guidance system. 


Automatic Flight Control System Sought 


Wright-Patterson AFB, Ohio—A radi- 
cally new type of flight control system 
which continuously monitors its 
performance and automatically adjusts 
to give optimum performance is a 
major goal of Wright Air Development 
Center's Flight Control Laboratory 

Such an automatic “environment 
idjusting system” could speed introduc- 
tion of new aircraft into the USAF in- 
ventory by greatly accelerating tests on 
experimental aircraft, said Col. J. L. 
Martin, Jr., chief of the laboratory 

In pushing new aircraft through the 
sound barrier, designers have run into 
serious new problems of controllability. 
As a result, new jet aircraft can not ac 
complish their military mission without 
from stability aug 
sometimes called 


own 


in avionic§ assist 
mentation 
“damper systems.” 

Ideally, stability augmentation equip- 
ment should be debugged and _ read\ 
when the experimental airplane makes 
its first flight. But it is difficult to en- 
ginecr a stable damper system without 
extensive data on the plane’s dynamics 
This data is not available until tests 
are run on the experimental airplane 

l'o obtain this data requires a long, 
tedious bootstrap operation. The pilot 
must first fly the experimental airplane 
it its stable altitude and speeds, 
obtaining stability data for the 
nd adjustment of the 


systems, 


INOTC 
desig 1 
1gmentation 
cquipment. In s pilot 
reports his observations by radio to flight 


une instances the 


mtrol engineers on the ground who 
radio back instructions for changing the 
setting of knobs controlling 
par imeters 

The tests are repeated, the 
tions reported and system parameters 
changed again, until stability is 
achieved. ‘Then the pilot explores 
other altitudes, speeds and flight con- 


figurations. 


svstem 


observa 
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Eventually flight control 
have enough data to determine 
augmentation system performance must 
be varied with speed, altitude and con 
figuration. From this they can design 
and build an automatic “gain changer.” 
This device automatically changes sys 
tem parameters as the plane changes 
speed, altitude or configuration 

But if the flight tests should lead to 
significant changes in airframe dvna 
between the experimental and 
production models, new flight tests 
must be run on production aircraft so 
the gain changer 
Another disadvantage of the gain 
changer, which from its being 
tailored to a specific plane’s character 
istics, is that it cannot cope with unex 
pected changes in dynamics, 
battle damage or new external stores. 


engineers 
how 


mics 


can be re-designed 


results 


such as 


Several Studies 


With the rapidly expanding speed 
and altitude performance of military air- 
craft, such testing becomes prohibitively 
expensive both in time and effort 

Ihe proposed environment-adjusting 
svstem, however, could automatically 
perform the system-parameter optimiz 
ing function over the entire speed-alti 
tude envelope in a 
pared to the weeks 
flight testing now required 

Equally important, its usé 
urcraft would automaticalh 
compensate for any change in dynamics 

Martin 
cept offers hope for “significant im 
provement in the whole flight control 
field for both piloted aircraft and mis 
sponsoring 


split second, 
of point-by-point 


com 


in produc 
tion iiwa 


believes the laboratory’s con 


siles.” The laboratory is 
several design studies on environment 
adjusting flight control and 
hopes to buy experimental hardware in 
the coming year. 

All this points up two drastic changes 


systems 


that have taken place during the past 
10 vears in what is now called auto 
matic flight control 

e Vital new roles, in 
tation guidance, which far ove 

shadow the pilot relief function of the 
old autopilot, the forerunner of present 
flight control s\ 
e Greater complexity and sophistication 
these new tasks, coupled 


stability augmen 


and 


stems 


brought on by 
with increased airplane 
erating ranges 


FCL Background 


In recognition of changes 
WADC two broke 
sharply with tradition ind set up the 
Flight Control Laboratory, to deal 
with flight control on a systems basis 
Problems of aerodynamic stability long 
had been the responsibility of WADC's 
Aircraft Laboratorv, as had manual 
control and powe! boost svstems. Auto 
pilots, WADC's 
Equipment Laboratory, sever: il vears ago 
Armament Labo 
ratory, bec bombing and fire 
control svstem tie-in Cockpit in 
struments had been primarily the r 
of the Equipment Labora 
igation and fir 
being developed by 


Navis ito 


speeds and op 


these 


SOTHIC years igo 


once assigned to 


was assigned to the 
1uS¢ ot 


sponsibility 
tory, 
control instrument 
the Communication 
ind Armament | 

[his division of effort wa 
the early davs. Inherent airplane 
tv then was a iblem 
icrodyvnam with 
sheet metal, ar perhaps bob weight 
I'he st designer worked with 
hvdraulics, while the autopilot engineer 
worked with clectronics 

But this led to needless duplication 
of flight control equipment and fre 
quent incompatibility between equip 
ment and controls. One airplane ended 
up with “the equivalent of 24 auto- 


with some nay 
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iporatorine 


mgcnuits 
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In contrast to the usual vague promises of 
advancement opportunities, our undistorted 
employment picture is the immediate need 
for more top-level personnel. Rapid physical 
and commercial expansion to’ meet industrial 
and defense contracts has more than tripled 
our facilities in the last two years. To maintain 
a highly qualified and versatile staff in gen- 
eral Mechanical and Electronic Engineering 
and Engineering Publications, working condi- 
tions, salary and other benefits have kept 
pace with company advancements. Assure 
your future with this young, aggressive com- 
pany now in our Chicago, Albuquerque or 
other facilities. 


For further information and 
employment application send 
your qualifications to Personnel 
Manager 


ENGINEERING & MFG. CO. 
1404 SAN MATEO BLVD. SE, ALBUQUERQUE, NEW MEXICO 


CHICAGO - ALBUQUERQUE - LOS ANGELES - SAN ANTONIO - NEW YORK 
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pilots,’ C. R. Brvan, the Laboratorv’ 
echnical Director, said. Even 

the stability augmenter might. work 
cross purposes to the autopilot, and ait 
plane instability often resulted when 
designers tried to work through the 
uirplane’s boost system. 

Ihe trend toward convergence of 
these once-separate arts was accelerated 
by the introduction of interceptor fire 
control systems. Theory and experience 
indicated that a much _ improved 
weapon would result if radar-computer 
signals were fed directly to the plane’s 
utopilot to maneuver it into firing 
position automatically 

However, autopilots that long had 
been designed to hold a plane on a 
steady course generally proved ill-suited 
to the fancy maneuvering required for 
in interceptor mission. ‘The maneuver 
ing autopilot needed rate-tvpe gyros in- 
stead of free, or displacement, type 

Experience has shown that an in- 
terceptor flight control svstem spends 
ibout SO per cent of its time in 
maneuvering and only 20 per cent in 
the traditional relief pilot role, Bryan 
said 


Under One Roof 


\s the different phases of the flight 
contro] art converged, questions of jur 
isdiction and responsibility arose. Was 
the stability augmenter the responsibil 
ity of the aircraft or autopilot designer? 
It performed a role which has been 
the responsibility of the aerodvnamicist, 
but it closely resembled the autopilot 
in design and hardware. Was the con 
trol surface hvdraulic actuator and its 
issociated control valve the responsibil 
ity of the power boost svstem designer 
x of the autopilot designer, who fre- 
quently used the same combination? 
Was an acrodynamic solution to a 
stability problem to be preferred over 
1 hvdraulic or clectronic solution? 

The new Flight Control Laborator 
has been organized to look at the prob 
lem from a functional viewpoint rather 
than the narrow view of the techniques 
emploved to solve it It has pulled to 
ecther the work of acrodvnamicists, me- 
chanical and hydraulic engineers and 
electronics people 

I'he Laboratory believes flight control 
has two basic functions 
e Stabilize and isolate the aircraft from 
evervthing except desired guidance 
commands. 

e Make the aircraft as responsive as 
possible to those guidance commands 

Obviously there must be a close 
working relationship between flight 
control and guidance systems, but 
there is a well defined line of demarca- 
tion, Martin said. One reason is that 
a flight control system’s characteristics 
usually must be tailored to those of the 
airframe on which it will be used, 
whereas a guidance system (bombing, 
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Micro-second Control 
for an Electronic Pulse 


Scarcely fifteen years ago radar made its sensational 
debut when it helped defeat Hitler’s Luftwaffe in the 
Battle of Britain. Since then its scientific offspring 
have become commonplace in such fields as aerial 










navigation, interrogation (IFF) and missile guidance. 







All these elaborations of the basic radar 






principle, and many others now on the scientific 
horizon, depend on an electronic pulse train, 
established and controlled by means of a delay line 
... the very Aeart of the apparatus. . . that 
determines its scope and usefulness. 
There was pressing need for a variable* delay 

line, self-contained, with utmost accuracy and => 
stability. Now Admiral research has developed such 
a unit. Where the flexibility of fixed delay lines is LOOK TO Admiral FOR 
limited mf the — — taps, the eevee unit RESEARCH, DEVELOPMENT AND 
is infinitely variable within its overall capacity. 

: PRODUCTION IN THE FIELDS OF: 


It is adjustable with the greatest of ease for any 


































desired interval . . . without auxiliary circuitry. COMMUNICATIONS UHF AND VHF + MILITARY 
Accuracy is limited only by the accuracy of the TELEVISION + RADAR + RADAR BEACONS AND IFF 
measuring equipment. Stability is maintained RADIAC + TELEMETERING + DISTANCE MEASURING 
over an extreme temperature range. These delay MISSILE GUIDANCE + CODERS AND DECODERS 
lines, completely self-contained, including CONSTANT DELAY LINES + TEST EQUIPMENT 

y switching apparatus, are much lighter, more S 
compact, and cost far less to make. Write 
Admiral about designing a delay line for = 
your special application. 
— > 


FACILITIES BROCHURE describing 
Admiral plants, equipment and 
experience sent on request. 





a. *Admiral research has also developed a new 
procedure for making fixed delay lines very 
much smaller, with excellent phase 


characteristics. ENGINEERS: The wide scope of work in progress at 


Admiral creates challenging opportunities in the field of 
your choice. Write Director of Engineering and Research, 
Admiral Corporation, Chicago 47, Illinois, 





Sutomdgac 


USS FORRESTAL has been aptly described by Secretary 
of the Navy Thomas as “*.. . the biggest ship ever 

built, the most complicated ship ever built, the most 
powerful ship ever built.” 


An important factor contributing toward making the Forrestal *’the 
most powerful ship ever built" is the dependably 

accurate Automatic Gun Fire Control system which guides 

the fire of its anti-aircraft guns. Designed and built 

by the Reeves Instrument Corporation in conjunction with the 

U. S. Navy Bureau of Ordnance, this equipment, service 

tested on the USS FORRESTAL, has since been 

installed on its sister ship, the USS SARATOGA, 


Systems engineering is our business. Whether for 
guidance, radar, tire control, computers or servo- 
mechanisms, Reeves has the man-power and the facilities 
to originate designs and produce entire systems. 





REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 


tenves 215 East Sist Street, New York 28, New York 
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fire control, ILS,) usually can serve a 
number of types. 

When flight control is viewed from 
1 functional standpoint, there are at 
least two logical reasons why cockpit 
instruments should be included 
e Guidance signals frequently are dis 
plaved visually as well as introduced 
into flight control equipment, to let 
the pilot monitor performance of his 
automatic equipment and to provide 
1 standby method of operation. 
¢ Needless duplication of gyros, sensors 
ind computers results unless there is 
close integration of instrument «and 
flight control requirements 

The laboratory includes an 
ment group responsible for most of the 
devices that go into the cockpit. (The 
Weapons Guidance Laboratory retains 
responsibility for development of gyro 
heading references and display and the 
Communication and Navigation labora 
torv holds certain 
navigation displays.) 

A major project in the Flight Control 
Laboratory is the development of a 
radically new integrated cockpit dis 
play system. (AW July 23, p. 62, July 
30. p. 48.) 

A special section has been set up to 
direct and coordinate this bold new pro 
gram with other interested WADC labs 


instru 


responsibility for 


Laboratory's Organization 


The Flight Control Laboratory is 
divided into four major branches 
e Aero-Mechanics, headed by C. S 
Westbrook 
@ Control] Synthesis, under Maj. Con 
stantine Svimonoff. 
© Control Equipment, headed by Her 
bert W. Basham. 
e Instruments, in 
Stockman 

Ihe Aero-Mechanics Branch is the 
former Stability and Control group of 
the Aircraft Laboratory 

One responsibility of this branch is 
to determine quantitatively what con 
stitutes acceptable manual flight han 


charge of David 


Human capabilities ob 
taken into 
sponsoring programs to 


dling qualities 
viously must be iccount 
The branch 
evaluate human response characteristics 
in terms of servo transfer functions, at 
Princeton University, Franklin Institute 
ind Control Specialists, Inc 
Another major responsibility is anals 
of stability and 
istics of new 
programs include 
e Flight test techniques for obtaining 
dynamic stability coefhicients, at Cor 
nell Aeronautical Laboratory 
@ Acro-clastic effects, how to analvzc 
nd simulate them, and the affect of 
high speed heating on airframe elastic 
ity 
e Reaction and boundary layer control 
as a means of controlling aircraft atti 
tude and flight path. 


control character 
Other 


weapon §\ stems 
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Development of advanced techniques 
and components to implement them 
for the flight control systems 10 vears 
away is the responsibility of the Con 
trol Synthesis Branch. “We've inten 
tionally divorced this state of the art 
group from the problems and dail 
headaches of providing hardware fot 
current aircraft to enable them to look 
for brand new wavs of doing the job,” 
lechnical Director Bryan said 

The new environment 
flight control system, which may em- 
ploy digital techniques, is 
typical of advanced techniques within 
this branch. Other programs include 
investigation of 
e Non-linear servo systems. Objective 
is to get much better aircraft damping 
than is achieved now with linear feed 
back laboratory hopes 
to harness the airplane’s inertia to make 
it “work for us as well as trving to keep 
it from working against us,” May 
Svimonoff said. A_ linear 
signed to make an lirplane resistant to 
a gust simultaneously makes the plane 
resist recovery With a 
non-linear system it might be possible 
to provide extreme “stiffness” when 
the plane was on desired course but 
vary this stiffness if it changes course 
due to a gust. Vertical accelerometers 
might be employed to sense air turbu 
lence and adjust system parameters 
e Allowable stick motion. Stability 
augmentation systems can be designed 
so their displacement of the control 
surface will not cause any movement 
of the control stick. But if this is done 
1 semi-hardover 
malfunc 


idjusting 


computer 


systems lhe 


svstem de 


from a gust 


the pilot cannot sense 
movement caused by system 
tion until the aircraft goes into the r 
sulting maneuver. A _ project is being 
run on a modified simulator to deter- 
mine how much stability augmentation 
stick motion is tolerable to a pilot 

e Automatic refueling control. Station 
more aircraft in a 
refueling operation presents a tough 
task for a fatigued pilot. The labora 
tory investigated the possibility of using 
jutomatic fight control te: 
make contact, couple up, fi 
coupled 


Although — the 


many of its investigations, 


keeping of two or 


hnique s to 


wh k 


laboraton 


7 


mitracts 
Call MAAC 
' 
crash-program mn 


than it would 


its own preliminary 
vestigations in less time 
take to write specifications and award 
1 contract, Brvan said 


Advanced Components 


Svnthesizing the svstems of the 
future is only part of the job. The 
branch must also anticipate what com- 
ponents will be required to implement 
such systems and launch their develop 
ment, Bernard Levine, assistant branch 
chief, said. 

Some of the advanced component 
developments now under way are: 


How Mishle-Dexter 
Blowers supply -air 
for your product 


PROBLEM: Design any prod- 
uct requiring a blower—up to 
14 psig. of air (or gas). Do 
not increase size, weight or 
cost of product. 


SOLUTION: Only Miehle- 
Dexter Blowers solve this 
problem. Exclusive 3-lobe 
construction provides maxi- 
mum air in minimum size 
blower. Units require little or 
no maintenance. Hundreds of 
applications. Now used as 
powerful new jet engine 
starters in mobile ground 
power equipment. Used for 
pneumatic conveying, agita- 
tion, aeration cooling, venti- 
lating, supercharging. For 
more facts, write for new 
Bulletin 255, 





Typical capacity 
curve for 6 psig 
jJelivery pres 

sure. Standard 
sizes available 
up to 4000 cfm 
Vacuum t 

hg. Pressuré 

up to 14 psig 
cs pSig 


multi-stagin 


2009 


oe 





MIEHLE 


‘DEXTER 


yupercha ere Div 


Dexter Folder Company 


116 Fourth St., Racine, Wisconsin 





Need a sub-miniature 


low-inertia Servo Motor 


or Servo Motor Generator? 


Type 74 Type FV-112-11-Al 
CK-1048-24-Al Motor Generator 
Motor 


1 Condlix” 





TYPICAL MOTOR CHARACTERISTICS 


CK-1048-24-Al FV-112-11-Al 


Frame Size | 8 
Voitage: Fixed Phase 18 voits 
Control Phase 18 volts 
Frequency | 400 cps 
Current*: Fixed Phase .095 amp. 
Control Phase .095 amp. 
Impedance:* Fixed Phase 158+j104 ohms 
Control Phase 158+ )104 ohms 
Power Input* (Total) 3 watts 
Stall Torque -15 oz-in 
No Load Speed 6300 rpm 
Rotor Moment ot Inertia .5 gm-cm?2 
Torque to Inertia Ratio 21,000 rad/sec? 13, 
Weight 


8 
18 voits 
18 voits 
400 cps 
095 amp 
-095 amp 
158+j104 ohms 
158+);104 ohms 
3 watts 
15 oz-in 
6300 rpm 
8 gm-cm2 
000 rad/sec? 
) 


oz 


1.5 oz 2 
Operating Temperature Range 55°C to +100°C —55°C to +100°C 


*At stall with rated voltage applied to each phase 





TYPICAL GENERATOR CHARACTERISTICS 


Voltage: Input 18 voits 


Output .250 voits/1000 rpm 


Frequency 400 cps 


Linearity | Y% of 1% up to 3000 rpm 
input Impedance 178 = 135+j115 ohms 
Recommended Output Loading 100,000 ohms 
Power Input 1.5 watts 


Null Voltage 15 millivolts 


max 





These latest additions to the Eclipse-Pioneer line are now in initial 


production. They're another forward step in the continuir 
ment of Bendix components to meet modern space, acc 
weight requirements. I 

DEPARTMENT A, ECLIPSE-PIONEER DIVISION, BENDIX 
CORPORATION, TETERBORO, N. J. 


ig dev elop- 
“uracy and 


“or full details, write stating your specific needs. 


AVIATION 


Let “by Bendix” be your guide to BUY BENDIX 


West Coast Office: 117 E. Providencia Ave., Burbank, Calif. 


Export Sales and Service: Bendix International Division, 205 E. 42nd Street, New York 17, N. ¥. 
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e Hot gas driven pneumatic actuators 
is possible substitutes for the hydrauli 
ind electric actuators no mploved 

e Hybrid servo valves capable of accept 
ing and mixing both mechanical and 


} } 


ow level electrical mputs 
them to control the flow of 

it ail iulics 

@ Acceleration limiting systems, 
f enabling a flight conti 

pull maximum safe G’s on the 

but preventing it from cx edi 
ilue 

e Manual arm-rest control stick 
the tradition 11 


nounted 


Flight Directors 


lo provide greater mpete i 
flight director developments, and to as 
sure their integration with automat 
flight control svstems, the Control 
Svnthesis Branch has been assigned 
sponsibility for their de lopment 
production. One program 1s develo] 
ment of an experimental flight direct 
for the fighter-bomber 

Another project, with Lear, Inc., is 
development of a special autopilot u 
ing rate integrating (HIG) gvros 


Instruments 


The Instrument Branch 

ible for developing most of the instru 
ments which will make up the USAF’s 
new look in cockpit instrumentation 
under the direction of the Laborator 
Special Working Group. The branch’ 
ictivities fall into three areas 

ing the dozens of 


@ Sensors for measu! 
to flv and fight 


parameter! needed ) " 
modern aircraft 
e Computers for con 
urements imto quantiti 

ilue to the pilot and/or 
e Displays for visual 
the information 

Branch Chief David Stockman 
these as the most pressing needs in the 
field of new or improved sensors 
e Total temperature (free air) sensor 
that require no adiabati irrection. 
Both vortex and stagnation point sen 
SOTS arc being developed 
© Accurate static pressure sensor with 
crrors of no more than 0.37% up to 
80,000 ft. or higher. Present USAI 
goal is to be able to pro ide 500-ft 
separation between its aircraft from 
500 to 80,000 ft., and this requires 
far greater altimeter sensitivity and 
vecuracy than is available now. Stock 
man said this requirement is “going to 
be awfully hard to meet.” 
e Angular acceleration scnsor 
in flight control svstems 
e True angle of attack sensor. 
e Tachometer generator and other en- 
gine instruments capable of operating 
continuously in an ambient tempera 
ture of at least 450F. (General Electri 
is working on a tach generator design 
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MEETING A DECADE OF CHALLENGES 


From the P-80 Shooting Star to missile 

star shooting, the past ten years of technological 
advancement presented many challenges to the 
Avionics industry and G. M. Giannini & Co., Inc. 


Now, with a wealth of engineering experience and 
increased production facilities, Giannini is looking 
forward—with confidence—to meeting a new 


decade of even more exacting challenges. 
INSTRUMENTS-CONTROLS 


VISIT OUR BOOTHS 908-909 AND 956 AT WESCON. 


Ga. M. GIANNINI & CoO., INC. + PASADENA, CALIFORNIA 
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TORTURE TESTS like these for Syncroverter Switches are typical of Bristol's continuing drive for product quality. 


100 billion operations and they're still going strong! 


Syncroverter Choppers have run 
almost six years continuously 
at 400 and 600 cycles per second 


That's the laboratory shelf-test record of a 
group of Bristol’s® Syncroverter® Switches that 
are being run at no load as a test for actual me- 
chanical wear out. They are still operating after 
almost six years, 

These Syncroverter Switches are predecessors 
of those being used in aircraft fire control sys- 
tems, guided missiles, electronic instruments, 
ground control equipment, and many other elec- 
tronic systems. 

Long life is a feature of the miniature Syncro- 
verter Chopper and High-Speed Polar Rel: LY. 
They are unaffected during severe shock and vi- 
bration and are available with the typical operat- 
ing characteristics shown in the tables at right. 
They meet a wide variety of requirements. Write 
for further information on these precision com- 
ponents. Or we'll be glad to discuss specific 
application problems with you. The Bristol Com- 
pany, 130 Bristol Road, Waterbury 20, Conn. 


BRISTOL 








TYPICAL CHARACTERISTICS 


Bristol's Syncroverter Switch 
(covered by patents) 


Driving frequency range: 0-2000 cps 
(400 cps used for these 
characteristics 
6.3V sine, square, pulse 
wove 
Coil current: 55 milliamperes 
Coil resistance: 85 ohms 
*Phase lag: §5° + 10 
*Dissymmetry Less than 4% 
Temperature —55°C to 100°C 
*Switching time 19° =S§ 
Operating position: Any 
Mounting Flange or plug-in—fits 
7-pin miniature socket 


Coil voltage 


*These characteristics based on sine-wave excitatior 


Bristol's Syncroverter High-Speed Relay 
(covered by patents) 


55°C to 100°C 

30G; 11 milliseconds du 
ration 

10-55 cps (see below 
mounting): 10G 

Up to 35V, 45 microam 
peres 

Stray contact capacitance: Less than 15 mmf 

Pyll-in time As low as 200 micro 
including bounce seconds 

Drop-out time 300 microseconds 

Life Over a billion opera 
tions under dry-circuit 
conditions 

Octal tube socket; others 
available, including 
types for vibration to 


2000 cps 


Temperature range 
Operating shock 


Vibration 


Contact ratings 


Mounting 





TRAIL-BLAZERS 


IN PROCESS AUTOMATION 


AUTOMATIC CONTROLS + RECORDERS + TELEMETERS - SOCKET SCREWS ~- 
CHOPPERS AND HIGH-SPEED RELAYS * AIRCRAFT PRESSURE-OPERATED DEVICES 
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which it hopes can operate at 600F.) 
@ Radiation and control instrumenta 
tion for nuclear powered aircraft. 
Stockman said old-line aircraft instru 
ment people have shown little interest 
in the field of radiation instrumenta- 
tion. 


Computers 


Ihe trend toward use of central air 
data computers as a single source of 
airspeed, altitude, Mach and tempera- 
ture signals appears certain to be 
speeded by the USAF’s new integrated 
cockpit display. With that in mind, 
this branch is sponsoring development 
of a family of air data computers cover- 
ing different ranges of altitudes and 
airspeeds, standardized for use in a 
variety of aircraft. 

[his is intended to eliminate past 
practices where weapon system con- 
tractors have sought air data computers 
tailored to their specific aircraft re 
quirements. Stockman cited one inter- 
ceptor manufacturer whose  specifica- 
tions would have required the computer 
maker to spend an estimated 42,000 
hrs. re-engineering its design. 

After a_ three-day conference at 
WADC with representatives of the 
plane manufacturer, computer maker, 
flight control svstem manufacturer and 
interested WADC laboratories, differ 
ences were resolved to permit the use 
of a standard air data computer, Stock- 
man said. ‘The team now meets once 
1 month to coordinate air data require- 
ments for all user equipment. A similar 
air data coordination team has 
formed for other new aircraft 

USAF now has its MG-1 air data 
computer, covering the range up to 
$0,000 ft. and Mach 3 in production 
it threc Eclipse-Pioneer Divi 
sion of Bendix Aviation Corp., Kolls 
Instrument Corp., and Servo 
mechanisms, Inc It plans soon to 
bring out a new model, the MG-?, 
100,000 ft 


been 


sources 


nan 


covering the 
ind Mach 5 

In the field of engine computers to 
determine optimum engine 
conditions for take-off, climb, cruise, 
and landing, WADC has developments 
under way at Sperry-Rand Corp. and 
General Electric Co. A slightly differ 
ent approach, the design of instruments 
to enable the pilot to optimize engine 
performance, is under contract to John 
Oster Manufacturing Co. These pro- 
grams are an outgrowth of theoretical 
studies conducted by Massachusetts In- 
stitute of Technology. 


range up to 


operating 


Stabilized Platforms 


Development of stabilized platforms 
to serve as a reference for flight control 
systems is another responsibility of this 
branch. ‘These are 
ind less complex than platforms de- 
inertial guidance systems 


less sophistic ited 
signed for 
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(the responsibility of the Weapons 
Guidance Laboratory.) Where a plane 
is equipped with an inertial guidance 
system, its platform could serve as a 
standby for flight control, Stockman 
indicated. 

WADC currently is flight testing an 
Eclipse-Pioneer platform which weighs 
only 32 pounds, including power sup 
ply, in an F-100. It has exhibited drift 
rates of only one degree per hour in 
azimuth and two degrees per hour in 
roll and pitch in laboratory tests. Litton 
Industries, Inc., recently was given a 
contract to develop an even lighter 
stable platform. 

By adding accclerometers to such 
platforms, Stockman believes, they can 
be used as an “inertial” altimeter, rate 
of climb indicator and Mach indicator 
to eliminate time-lags. By combining 
present-day and inertial techniques 
WADC hopes to greatly improve the 
measuring of these critical functions. 

Another important development is a 
G-limiting, or load limit, computer 
It will determine continuously how 
many G’s the aircraft can safely pull 
under its instantaneous flight config 
uration, fucl load, etc., and how many 
G's are being pulled. The computer 
will operate an indicator that 
the pilot his margin of safety, but not 
burden him with actual G-load num 
It is being developed by Sperry 


show S 


bers. 
Gyroscope Co. 
Ihe challenge of the integrated cock 


pit display program has unleashed im 


dustry ingenuity, long constrained by 
the previous requirement that a new 
instrument had to bear a close re 
semblance to its predecessor The r 
sult is “great industry enthusiasm” for 


the program, Stockman said 


Control Equipment 
Responsibilits for the flight control 


hardware that gocs into new weapons 
Control Equipment 
Branch, under Herbert W. Basham 
Vhis applics to piloted aircraft, 
missiles and target-drones 


belongs to the 
ewuided 


Because much of this equipment 1s 
contractor purchased and supplied, the 
branch functions both as a consultant 
ind as a monitor. It helps formulate 
flight control specifications for USAI 
operational requirements for a new 
weapon system, then serves as the engi- 
necring representative of the Weapon 
System Project Office in evaluating the 
flight 
tor’s proposal 

During the life of the contract, this 
branch monitors the contractor to be 
sure operational requirements are being 
translated correctly into hardware. Be 
cause of the many programs under FCL 
spot equipment 


control aspects of each contrac- 


cognizance, they ma\ 


in one program which could be used 
profitably by another contractor 


Ihe time may not be far away when 


Manufacturers of Hydraulic, 
Pneumatic, and Electronic 


Engineering and Proven 
Equipment 


Advanced Aijircratt 
Performance 
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Ladder 


PRODUCTS CORPORATION 
635 W. Colorado Bivd., Glendale 4, Calif. 
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the complex mechanical. linkage be- 
tween the pilot’s control stick and the 
airplane's contreb surface (or beost svs- 
tem valve) is replaced with an electrical 
servo system. It has long been recog- 
nized that this “fly-by-wire” approach 
offered attractive possibilities for re 
ducing weight and complexity. How- 
ever, airplane designers and pilots have 
been reluctant to entrust such a vital 
function to electronics whose reliability 
record leaves something to be desired. 


Softening Prejudice 


Several things have begun to soften 
this prejudice. With the advent of air- 
raft that required boost on all axes, 
the pilot lost his direct mechanical link 
to the control surface, although a me 
chanical tie still existed to the boost 
valve. Meanwhile, airplane dc 
signers were forced to turn to avionics 
for equally vital roles, such as stability 
1ugmentation. With the advent of 
magnetic amplifiers, transistors, and 
more reliable tubes, one of the last 
»bstacles has been hurdled. 

Basham reports “a great deal of ac- 
tivity’ in the field of fly-by-wire tech- 
niques for manual control. WADC is 
testing such a system on an F-94, with 
the mechanical system as a_ standby 
The National Advisory Committee for 
Aeronautics is running similar tests on 


scTvoO 


1 Navy aircraft, Basham said. He said 





WADC is considering use of flvy-by- 
wire On aB® up-coming production air 
plane. If adopted, it wilh further m 
crease pressures. on equipment designers 
to provide a reliable power source. 

Although the RE techniques in- 
volved in radio control and telemetry 
are somewhat foreign to the laboratory, 
the two are closely related to the lab- 
oratory’s flight control efforts, from the 
functional standpoint This explains 
why radio control and telemetering was 
transferred here from the Aerial Re- 
connaissance Laboratory. 

For example, radio control completes 
the circuit between the flight control 
system in a target plane or drone and 
the pilot who is flying it from a mother 
plane or the ground 

Telemetry is extremely 
flight tests of an experimental airplane 
und to 


Valu ible in 


engineers on the gr 
airplane performance or to 
why an airplane went out 


to enable 
“observe” 
determine 
ot control. 

This section of the Control Equip 
ment Branch sponsors developments in 
telemetry and data handling. It is 
drawing up a new USAF specification 
to standardize telemetr 
frequencies, etc., for both pulse coded 
modulation and FM/FM types. ‘This 
is a sort of up-dating of the original 
I’'M/FM standards drawn up some vears 
by the Defense Department's Re 


tec hnique S, 


ivO 


search and Development Board. 

he present telemetry band (215-235 
me.) has- become so congested that 
Basham said USAF is considering the 
additional use of a much higher fre- 


quency band. 


Difficult Problems Ahead 


Martin calls for 
the functional problems of control and 
not on the techniques that are used 
to get it. The techniques are only of 
secondary interest.” 

A good example is the laboratory’s 
ittack on the inertia coupling problem, 
Brvan called “one of the most 
scrious we have.” One solution is the 
use of stability augmentation on all air- 
plane axes, and this is being tried. 

Another possible solution is to re- 
duce the airplane’s maximum roll rate. 
Through the vears each new airplane 
specification has ¢ illed for higher and 
higher roll rates, despite the fact that 
such rates may be far than the 
pilot can effectively use or withstand 

Now the laboratory is taking a good 
hard look at whether such roll rates 
are required. If not, this might be the 
best solution to the inertia upling 
problem because it would reduce the 
of equipment which must be 
ind simultaneously decrease air- 
per- 


“more emphasis on 


which 


Mmor%re 


1mount 
carried 
plane structural requirements, 
mitting weight and cost reduction as 





Yew LOW FREQUENCY 
ACCELEROMETERS 


@ ANSWER CONTROL PROBLEMS 


@ HIGH INHERENT ACCURACY 
@ HIGH OUTPUT 
@ LOW NATURAL FREQUENCY 


<> 


Pat Pend. 


Al300 SERIES ACCELEROMETERS 


0.5 to 15 g full scale. 

As low as 4 cycles per sec. 

Up to 120 volts rms, 400 cycles per sec. 

Up to 10 volts full scale. 

0.25% of acceleration. 

0.1% of acceleration 

Continuous. 

As required 
65 F to 

0.0lgg 


TYPICAL SPECIFICATIONS FOR 


Ranges Available 
Natural Frequency 
Excitation 

Output 

Linearity 


Designed to withstand severe 
conditions in guidance con- 
trol systems, autopilots, air 
data computers . . . for air- 


Hysteresis 

Resolution 

Damping 

Operating Temperature Range 
Acceleration Crosstalk Effect 


craft and missiles. 185 F. 


WIANCKO ENGINEERING 


SL PNO SENS 


~ 


co. 


255 North Halstead Avenue, Pasadena, California 
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a” Fully Floated Miniature Free Gyros 


By Daystrom Pacific Corporation 
Help Assure PRECISE CONTROL! 


Thousands of man hours are spent by top men in the 
control field to develop exactly the right components to 
assure the precise control of each missile. 


Components available from Daystrom Pacific Corporation, 
such as the small, amazingly reliable and accurate F10A-1 
FREE GYRO, help in forming the exactly right control sys- 
tems. The top team of engineers and technicians at Daystrom 
Pacific Corporation have produced some of the finest system 
components in use today. 
The FIOA-1 Free Gyro Meets 
All Known Missile and Aircraft 


Specifications - - - Write For Complete Product Information 


a aid Control Systems, Stable Platforms, Miniature and Sub-miniature 
A few “Specifics Rate Gyros, Vertical Gyros, Free and Directional Gyros, Acceler- 
Drift Rate—O.1°/min. maximum ometers, Integration, Intervalometers, Potentiometers, Synchros, 


Vibration—Operations through Resolvers, Sensing and Actuating Components 


15G’s from 10 to 2500 cps 
as required 


ee core ee on AMERICAN GYRO DIVISION 


@xis 


Caging Accuracy—Within 0.1 

Uncaging Cycle—0.030 to 
0.050 sec 

(Pick-offs can be AC synchro, 

AC resolver, or DC potentiom- 

eter —a comprehensive selec- CORPORATION 

tion of AC or DC motors is A subsidiary of Daystrom, Incorporated 


available.) 
3030 NEBRASKA AVE. *« SANTA MONICA, CALIFORNIA 
Openings exist for highly qualified engineers. 


CONTROL SYSTEMS, STABLE PLATFORMS, MINIATURE AND SUB-MINIATURE RATE GYROS, VERTICAL GYROS, FREE AND DIRECTIONAL GYROS, ACCELEROMETERS, INTEGRATION, 
INTERVALOMETERS, POTENTIOMETERS, SYNCHROS, RESOLVERS, SENSING AND ACTUATING COMPONENTS. 





PUTS A FINGER ON STORMS MILES AHEAD! 


At the tip of the finger in the illustration above, indicates that by changing course very slightly, he 
you see an actual storm. It’s on the scope of the will find a smooth, safe route. 
new Bendix* Airborne Weather Radar system. 
This ingenious device penetrates storms as far as 
150 miles ahead. It gives the pilot a complete 
*“‘picture” of what’s in store—even at night or 


In addition to greatly improving flight safety 
through storm areas, Bendix Weather Radar can 
be used as a navigational aid and for terrain map- 
under instrument conditions. ping. It’s available on either X-band (3.2 cm) or 


: : ; : C-band (5.5 cm) frequencies. Let us show you how 
By referring to this scope, the pilot can pick a 


smooth path through or between storm areas. For 
example: In the scope picture above, the white areas For complete information, write Bendix Radio, 


Bendix Weather Radar can help your operation. 


are a line of storms. Those with black centers and Aviation Electronic Products, Baltimore 4, Md. 
thin white lines represent great turbulence. The small 
plane (at bottom-center on the scope) shows the pilot 

much ° . * 
the position of his plane in reference to the storm. It “Bendix 

BENDIX RADIO DIVISION @ BALTIMORE 4, MARYLAND e 

AVIATION TL, 
West Coast Sales: 10500 Magnolia Blvd. N. Hollywood, Calif. 4 AVIATION CORPORATION 
Export Sales: Bendix International Division 205 E. 42nd St. New York 17, N. Y., U.S.A, ne 10 
Canadian Distributor: Aviation Electric, 200 Laurentian Bivd., Montreal, Quebec 
*Reg. V. S. Pot. Off. 
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Revolution Due in Avionic Components 


By Philip J. 


Wright-Patterson 


AFB, Ohio—Electronic components, 


K lass 


their materials 


and manufacturing techniques will undergo a revolutionary change in the 


next 10 vears. They 


must in order to meet new 


USAF 


requirements for 


components capable of operating for 1,000 hours at temperatures up to 500 
degrees Centigrade in the presence of nuclear radiation. 


The 


Electronic Components Laboratory at Wright 


agency responsible for sparking this coming revolution is the 


Air Development Center. 


ECL already has awarded research and development contracts for a few 500C 


radiation-resistant components. 
ECL is headed bv Lt. Col. Fred C. 
Schmidt, Jr. ‘The USAF mav never em 
ploy nuclear propulsion for all of its air- 
raft ind 
them at speeds that require components 
ithstanding 500€ 
Despite this, the 
might standard for all USAI 
VION equipment, — airborne ind 
ground-based, to simplify logistics, pro- 
viding thev don’t carry 
veight or Sy penalties, according to 
Hl. V. No ECL ‘Technical Director. 
Ground a equipment, such as com 
puters, operating in a controlled en- 
ironment would be an exception. 


Difficult Task 


Son ling for the 
vhich lies ahead for the 
industry can be gained from the fact 
that metals begin to red at 500C 
Copper wire oxidizes rapidly at 500C, 
1 with a protective coat 


operate all of 


missiles, I 


new componcnts 


bec ome 


scTiIOUS§ § SIZC, 


difficult task 
componcnts 


glow 


unless quipper 


real 


opper conductors 


l'ransformer design bec 


— 


mes a 
problem because its « 
indergo a 5 to | 


ver the 


resistance 
required temperature 
of 65 to S500C, according to Noble 
(his has a significant effect on trans 
former output voltage (regulation). If 
instormers are used to supply vacuum 
plate voltages this 
vill result in variations in tube 
performance tube life 
cathode 
it temperatures 
This suggests that in a 
unbient, no tube heater would be 
But how will a heaterless tube 
perate in sub-zero Artic temperatures? 

Possibly the tubes of the future may 
use their heaters as a supplemental 
heat turned on or off as 
equired to maintain cathode tempera- 
ture. However, this in turn raises prob- 
lems of accurate measurement and con- 
trol of cathode temperature. 

Che prospect that other electronic 
component characteristics will change 
markedly over the wide temperature 
range suggests that equipment designers 
will have to make wide of com- 
pensating temperature-sensitive circuit 
elements which will further complicate 


change in 
range 


; 


tubs ind heater 
wid 
reduced 

For optimum tube life, 
faces generally 
f about 800C 
hot 


cquired 


ind 
Sur- 
Opel itc 


source, being 


usc 
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More will follow in the coming year. 


their already difficult design chores 
The components industry has taken 
10 years to raise the top operating tem 
perature of its products ee 55C to 
the present 125-150C limits. Now ECI 
needs to jump to 500C and wants at 
minimum family of 
ponents in less than 10 years, 


such com 
Noblk 


least a 


SAVS. 


Radiation Resistance 


As if the 500C requirement 
not enough, ECL also wants the com 
ponents to withstand both neutron and 
gamma flux radiation for 1,000 hours 
The two requirements, heat and radia 
spell the doom of org: ma 
for components, 


were 


hon, ni 
terials 
believes 

Little is known about the effects 
of nuclear radiation on different tvpes 
of components why some are adversely 
fected, 

lor example, 
diation would 
structure of 
transistor), 


use mM Noble 


others not 
that 
rvst il 


diode 


theory suggec sted 
the < 
semiconductor 
this 


damage 
ny 


ind was indicated by 


aif, 


pe a 


Pa , ) 
ELECTRONIC COMPONENTS LAB’S RANGE 


liminary tests He 


Admit 


pre 
cent test 
ECI sponsorship, 
made 


uick] 
i 


run by 


by SOTHIC 
undcr 
made by others stand 
This m turn h 
that the 
maductor 
in its suscept bili 
KC | 1S spt 
the subject ( 
Center also is investig 


led 
feeling urface 
d sCTNII-Ce 
ing factor 
hon 
search on 
Research 
this.) 

New 


essarily 


damage msoring 


idg« 


iting 


ImMDI 


tubes are not ne 
idiation resistant than 
their predecessors lests on 5R4 recti 
unaffected by 
their rug 
sR4AWGY, 
chief of 

Resid 


LONIZC 


ruggedized 


more I 


showed the iT¢ 
which destr 
the 
Dick 
Branch 
which 


ners 
radiation 
gedize d 


ved 


SUCCCSSOTS 


Amos 
lube 
tubc 


iccording to 

ECL’s Electron 
ual gases in 
under 


the 
radiation may be 
these failures, Dick« 

Limited tests 
tain filament-heater 
structural 


responsible for 
be heve 

that cer 
undergo 


ilso indic ite 
materials 
under radia 


adverse change 


ion 


Stacked Ceramic Tubes 


In the field of 
is pinning considerable hop« 
new stacked ceramic tubes d 
by Eitel-McCullough 
sponsorship These 
good life at temperature 
and should eventuall 

Dicke believe 
the Eima 


ECI 
the 
veloped 
ECI 
have exhibited 
of 350-400€ 


reach OTF CXxXCCCe 


receiving tubes, 


on 


under 


Because 


WILL TEST NEW RADOME MATERIALS. 
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New simplified approach 
to temperature control 
has superior reliability 


Edison Reverses Trend Toward Complexity 
In Aircraft Accessory Systems 


Proved in service on the Douglas C-124 Globemaster, the Convair delta 
wing F-102, the Boeing B-5C0 and many other operational aircraft, the 
Edison simplified temperature control now reverses the trend toward com- 
plexity in aircraft accessory systems. 

Compact and lightweight, this highly reliable temperature control uses 
only standard electro-mechanical components—no electronic equipment. 
Its design simplicity eliminates costly maintenance training. The instru- 
ment’s checkout procedure is familiar to any electrician. 

This basic control teams up with the rugged Edison Fire Detector Cable 
or with any of Edison’s accurate Resistance Temperature Detectors to warn 
of fire in engines and baggage areas or to signal dangerous temperatures in 
bearings, heating ducts or oil lines. Simultaneous or selective temperature 
indication is optional on all overheat detecting systems using RTD's. 

Edison field engineers with years of aircraft experience are located in 
Ft. Worth, Dayton, Glendale, Chicago and West Orange. They will gladly 
analyze your temperature control problems and recommend action. Just 
write any of these offices and let us know your requirements. 


P rr 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. Edison 
INCORPORATED 
INSTRUMENT DIVISION * 49 LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY 


4 
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they can be baked at extremely high 
temperatures to get rid of residual 
gases, which should make them less 
vulnerable to radiation. Very limited 
tests to date appear to confirm their 
radiation resistance. 

Even if transistors prove vulnerable 
to radiation, their small size, low power 
consumption and heat dissipation make 
them too attractive to give up without 
1 struggle Dicke believes that it 
should be possible to provide radiation 
shielding for semiconductors without 
too great a weight or size penalty 

New semiconductor materials, such as 
silicone carbide, offer hope of raising 
top operating limits from the present 
200-300C value obtained with silicon, 
to 500-1,.000C. 


Contracts Let 

Several years ago ECL awarded a 
few contracts for the development of 
omponents capable of operating at 
200C. In 1955 ECL added the nuclear 
diation requirement. Work to date in- 
dicates the morganic materials required 
to withstand nuclear radiation should 
lso permit operation up to 500C. 

Within the past year, ECL has 
iwarded research and development con 
racts for the first members of the 
family of 500C, radiation-resistant com 
ments it intends to develop 

Some of these contracts have gon« 
to old-line component manufacturers, 
ke P. R. Mallory & Co., International 
Resistance Corp., and General Electric 
Others have been awarded to compara 
tive newcomers, such as Servomech 
inisms, Inc., and American Machine & 
foundry Co 

Contract awards to date include 
e Transformers: General Electric. 
e Fixed capacitors: American Machine 
& Foundry, which is exploring use 
of sintered ceramic oxides, and Servo- 
mechanisms, which is_ investigating 
evaporated film techniques. 
e Fixed resistors: Mallory, which is ex 
ploring the use of sintered slugs, and 
International Resistance Corp., inves 
tigating use of metallic film techniques 

Charles Doyle, chief of ECL’s Re 
sistors, Inductors and Capacitors 
Branch, said the branch expects to 
let contracts in the coming vear on 
the following 500C components and/or 
materials 
e Potentiometers and high temperature 
resistance wire with low temperature 
coefhcient. This effort will be directed 
to non-precision pots at first, but 
pointed toward eventual application 
to precision pots 
e Jet ignition capacitor, rated 3 mmfd 
it 3.000 volts 
e New transformer insulating materials 
ind conductors with lower temperature 
coefhicient of resistivity. 

If enough Fiscal '57 funds are avail- 
ible, Doyle hopes also to launch re- 
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rT HESE seven-ton bulldozers are truly research tools, 
for they are taking part in an exhaustive program 

for the study and revision of accepted methods of 

oscillographic recording system design and manufacture. 

Yes, Sanborn Company is on the move! The 
instruments above are levelling off small mountains 
of earth and rock in preparation for a new and modern 
Sanborn plant near Boston, Mass. 

Completion of the structure late this year will mean 
vastly improved facilities for research, manufacturing 
and other operations. This will directly and immediately 
benefit not only the work Sanborn does, but also the 
people who use Sanborn systems, amplifiers, recorders 
and other components. It will make possible more rapid 
development and production of new instruments, and 
increased opportunity for a larger number of people 
to apply their skills to the problems of modern 
instrument design and manufacture. 

This represents not “just a new plant”, but 
a reflection of Sanborn’s growing role in providing 
better answers to industry’s oscillographic 
recording needs. 


Sanborn Company, Industrial Division, Cambridge 39, Mass. 


Scale model of new Sanborn plant 


" just off Route 128 in Waltham, Mass. 


AD 





Present Radio Receptor 
systems under development 
include .. . 


@ Interrogators 
Transponders 
Ground Support Equipment 
Target Beacons 


ave , Recovery Beacons 


Secondary Radar Assists 


aes 
/ WD 
Vela | 


r E. * * P, 1; t D PORE) n 
RADIO RECEPTOR COMPANY, INC. 
In Radio and Electronics Since 1922 


240 Wythe Avenue, Brooklyn 11, N. Y. 





E RADIO RECEPTOR PRODUCTS FOF GOVERNMENT AND INDUSTRY: 
RADAR, NAVIGATION AND COMMUNICATIONS EQUIPMENT, SELENIUM RECTIFIERS, 
GERMANIUM DIODES, THERMATRON DIELECTRIC HEATING EQUIPMENT. 
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search and development effort for new 
magnetic materials and servo system 
componcnts 

When the ECL first started thinking 
ibout the new 500C component 
program several years ago, it found 
relatively little industry interest. Todav, 
however, the industry is responding to 
the challenge and up to a dozen con 
tractors have submitted proposals on 
ich contract awarded so far 

The lab’s new program also holds 
important implications for its -Electro- 
Mechanical Branch, headed by Yak 
Jacobs This group is responsible for 
the development of the wide variety 
important hardware that gocs into 
wionic equipment, ranging from con- 
nectors to relays and from vibration 


isolators to power supplics. 


High-Temperature Radomes 
E-CL’s Radome Branch, headed by F. 


Behrens, has a head start over its sister 
branches because it was the first en 
ounter the so-called thermal barrier 
It already has some good ideas for 
making radomes capable of operating 
it 500C, Eino J. Luoma, assistant 
branch chief said 

Aluminum oxide looks good and as 
do a number of ceramics with good 
dielectric constants and low losses. ‘The 
cramics lack the tensile strength of 
lowe! tempcrature organic materials, al 
though they excel in compressive 
trength Ihe tensile strength of 
luminum oxide approaches that of 
rganic laminate materials 

The major problem with these ma 
terials is fabricating them into large 
ize radomes ECL is sponsoring a 
program at Ohio State University te 
develop sandwich techniques for con 
tructing ceramic radomes out of two 
thin, concentric ceramic shell Ihe 
ntervening airspace will be filled with 
cramic foam 

Radome designing involve three 
inter-related factors—acrodynamic shape, 
tructural strength, and microwave opti 
il properties. Luoma said radome de 
igners have made major strides in 
treamlining radomes without sacrifi 
ing good microwave optical properties 
In fact, better radomes can be designed 
than can be built 

The design of a sharp-nosed radome 
still involves considerable “cut and try, 
Luoma said. However, this has been 
speeded greatly by new automatic bore- 
sight equipment which cuts radom¢ 
test time from several days down to an 
hour Another useful tester, developed 
by Microwave Radiation Co. under 
ICL sponsorship, is a “Surface Wave 
Diclectrometer.” ‘This device, which 
permits quick, accurate measurement of 
diclectric constant, and loss factors, may 
become a primary standard, Luoma said 

Ihe Radome Branch is instrumenting 
i new test range, the most complete 
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.-.Precision Workmanship 
... Aircratt Experience 










Here’s a plant built for aircraft engine work. Our 
combination of engineers and craftsmen skilled in 
precision production will handle your most difficult 
machining and fabrication problems. .. as well as 
welding, plating and heat-treating operations. 

If you need quality craftsmanship for any assem- 
bly, contact Allis-Chalmers, Terre Haute, Indiana. 













Axial-flow compressors built by 
A-C for Curtiss-Wright J65 engine 
require highest standards of pre- 






cision workmanship. 





Magnetic amplifier-type 
voltage and frequency 
regulator 


sPECIAL misSILe POW 


300 VA 
115 volt, 400 cycle, 3 phase 
AC output 





INVERTERS — 400-CYCLE OUTPUT 


Max Designed 
Altitude | Approx to Gov't 
at Rated wr Part 


« VA 
An example of the ne | vats | ae | eiing| Cup | Us| 
2 6 


Input Rated Output 


27.5 35,000 2.2 AN349€ 
27.5 35,000 2 E1615 
275 50.000 = 


65,000 ) | E5134 


e j 00 : - 50,006 £5109 

: 275 25 35 ] = 

~~, by - 3 ; so | 330m | 13 | — 
mh 


complete line of 


— Wo oe We oe 


wes 


500 § 2 AN 
500 
750 
&n) 
13 50.006 £52805-2 
ee | 
1750 50,00¢ 53C6767 
3 | ao 


2000 


00 AN-3 


om 50,00¢ 


7 e - e s 
igh-altitude and missile inverters 
4iNV 
2500 50. 00( 
2500 50.000 
2500 50,000 
2506 
2500 
2500 
3000 
2500 
3000 
160 2500 | 50,000 
: 3000 
‘ : . . = a 3500 , . “i 
We now offer a complete line of inverters from 6 VA to ce saad \ennidened | 4000 | 59.000 | 
5.000 \ \ 4 5 | li : ] a | eee | ’ li _— . *These inverters have magnetic amplifier ‘static’ type voltage and frequency regulators 
ms » Including advancec Special-apphication units NOTE: D.C. Input Voltage shown is nominal value of 27.5 volts, but all units are designed 
for 26 to 29 volt operation. Input amperes shown are rated at 27.5 volts input 


. . ° . ° 50, 00¢ 
As aircraft and missile performance continue to step up, 
° ° . > ‘ 50,000 
Bendix Red Bank designers continue to lead the field in 
50,000 54807 


ee Re Re on en ne en ee ee ee ee 


developing new, high-performance inverters and power 


packages. 











and missile type power packages like the one shown above. 
If we don’t have an inverter to meet your specific needs, 
we ll design one. For full details, write RED BANK DIVISION, 


BENDIX AVIATION CORPORATION, EATONTOWN, NEW JERSEY. 


West Coast Sales & Service: 117 £. Providencia Ave.. Burbank, Calif 
Export Sales & Service: Bendix International Division, 205 E. 42nd St., New York 17, N.Y. ns ci ’ ee ee ee 
Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, Quevec 
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facility of its type in the nation. (Sec 
photo, Pp, 287.) It wil be used to cheek 
out transfnission-reflection charactéris 
tics, beam pattern distortion, and bore- 
sight errors. 


Advanced Development 

ECL operates a small in-house r 
search facility, the Advanced Develop 
ment Branch, to explore new ideas o1 
techniques which industry may neglect 
because they have no immediate com 
mercial potential These activities are 
in the areas of clectron tube, semi 
conductor, and component techniques 
Representative research projects includ 
¢ Pyroletic and chemical deposition 
tcc hnique s for creating metal compound 
films which might be suitable for use 
in high temperature resistors 
e “Fire-ball discharge”, a recently d« 
veloped principle which has interesting 
possibilities for use in voltage regulator 
tub 
© High density plasma, which employs 
the basic interaction between electro 
magnetic waves and ionized gases. Thi 
principle can be used for some of the 

ime functions now performed by fer 
such as rotating microwave plane 
polarization Advantage of the new 
technique is that it can operate at 
much lower frequencies and higher pow 
crs than ferrites 
e New semiconductor materials, such 
is aluminum-antimony and indium 
intimony, which appear to hold promis« 
for transistor use. 
@ Semiconductor surfaces and their ef 
fects on reliability. This is an investiga 
tion of the possibility of attaching semi- 
conductor leads in inert gas atmosphere, 
to prevent surface contamination and 
on treatment of semiconductor surfaces 
to prevent changes in characteristics 
with aging and use. 

This branch also monitors outside 
contracts in support of component de- 
velopments by other ECL branches. 

“We hope to learn more about the 
cause-and-effect relationships in the 
manufacture of transistors and take out 
some of the existing ‘black magic,’” 


Lt. J. L. Hirshfield said. 


Aid to Industry 

ECL’s Application and Design 
Branch, headed by William Deis, is 
providing an important, but little known 
service to the avionics industry. Con- 
tractors who build avionic equipment 
for USAF are required to use “approved 
components” that have passed military 
qualification tests, wherever such parts 
are available. 

When a manufacturer proposes to 
used unapproved components, he may 
submit reasons why approved parts 
cannot be used, and the results of his 
own tests on the new component. 

Ihe branch has built up a file of 
contractor test results on a large number 
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THE A. W. HAYDON CO. SPECIAL TIME DELAY RELAY 


never gives in to severe vibration, shock or sustained acceleration. 





Positive detent arrangement maintains time setting under all 
conditions. Large adjusting knob facilitates changing of time 


setting. Stepless clutch drive minimizes clutch error. 


SPECIFICATIONS 


1* Voltage Range: 24-29 Volts DC at 68°F. 
2. Accuracy over Calibrated Range of adjustment: * 
(a) +0.1 second or +1% of setting, under condition 1. 


(b) +0.15 second or +2%, of setting, over wide 
temperature range. 


3. Meet Military Specs. for temperature, altitude, sand and dust, 
fungus, salt spray, radio filtering. 
4. Vibration: 5-55CPS with total excursion 0.060", 


” i 
ratings at 29 Volts and room temperature: 
“Metor— 2. Clutch— 3. Contects— 
25 Milliomps 200 Milliamps 1.0 Amp inductive 
pe d can be adjusted in 2/10 second increments 
of 0.2—30 seconds. 














WE sd 
‘HIGH-PERFORMANCE 
oat , “RADAR eee 


- oil 


a long step toward the ultimate weapon 


While the “enemy” plane is still far beyond the sight of 
human eyes, this new radar system detects it. Mounted in 


the intercepting aircraft, it provides a continuous flow of 
information about the “enemy position,” electronically com- 
puted in terms of range and rate of closing. When visual 
contact has been established, the firing is controlled by the 
pilot, aided by electronic calculations. 


In developing this compact, light-weight, high-performance 
radar, RCA has achieved a notable simplification of design 
with a minimum of components. As always, reliability and 
ease of maintenance have received top consideration. A fea- 
ture is the bright radar display that permits viewing in broad 
daylight without a hood. Lock-on may be manual or auto- 
matic as the pilot desires. 


DEFENSE ELECTRONIC PRODUCTS 


RADIO CORPORATION of AMERICA 


4 CAMDEN, N. J. 


OTHER MILITARY 
ELECTRONIC SYSTEMS 
DEVELOPED AND 
PRODUCED 
BY RCA INCLUDE... 


Radar: sirborne, ground and ship- 


board 


c ications: from hand-sized 





transceivers to 1.2 meg 


transmitters 


Guided Missile Systems: in<\uc- 
ing highly accurate tracking and 
instrumentation radar 


Fire Control Systems 

Loran 

Bombing & Navigation Systems 
Reconnaissance Systems 
Infrared Equipment 

Military Television 


Computers 








®@ COMPONENTS 


of unapproved components. It makes 
this data available to other contractors 
to save them the time and expense of 
making their own test. 

Contractors can request information 
on an unapproved component by mail- 
ing a special post card form to ECL’s 
Component Engineering Application 
Section, headed by Stillman Badger. 
If the data requested is on file it is 
sent to the contractor. If not, the 
contractor is notified and his request 
is filed 

If similar requests are received, 
they will be referred to the first con 
tractor, who may have run his own 
tests by then 


Two-Way Street 


Badger emphasizes that the ECI 
service is a two-way proposition and 
that it can not supply data unless in 
dustry reciprocates. Within _ recent 
weeks five major manufacturers have 
come in and offered to supply ECI 
with all their available test data. 

Because this service saves industri 
ind therefore USAF both time and 
money, ECL would like to expand it 

Data that ECL provides does not 
in itself constitute official USAF ap 
proval of the use of unapproved com- 
ponents, even though the data indicates 
that its use is feasible, but the con 
tractor can cite the data as reference 
when he applies for approval. 

Although the Application and De- 
sign Branch deals more in paper than 
in hardware, it has not escaped the 
tough radiation resistant development 
program. The general engineering sec- 
tion, responsible for sealing, printed 
circuit and cooling techniques and de 
vices has its headaches. kor exampk 

svnthetics or rubber sometimes used 

the sealing of avionic instruments 
nd components is extremely susceptibl 
radiation damage. 


Special Areas 


Although industry now is doing most 

of the work on mechanized assemblh 
nd printed circuits, the general engi 
ring section is exploring specialized 
in these fields. It is sponsoring 


1) program at Mallory to apply printed 


circuit techniques to the design of re 


is a step toward possible mecha 

ized issembh 
Printed circuits, miniaturized com 
ponents, transistors and mechanized as 
sembly are typical of developments be 
un or pushed along by the services, 
which now find growing uses in all 
segments of the electronics mdustrv— 
including the home entertainment field. 
It seems «ofe to predict that the Elec- 
tronic ponents Laboratory's pro- 
gram to aevelop 500C radiation-resist 
ant components will have an equal if 
not greater impact on the industry. & 
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AIRCRAFT TRANSDUCERS 


e PRESSURE OPERATED POTENTIOMETERS 
Outputs: Linear and nonlinear functions of 
applied pressure. 

Resistances: 100 to 50,000 ohms. 
Ranges: 0-5 to 0-5000 psi. 
Types: Absolute and differential. 


Vibration Ambient: 0 to 55 cps, 0 to 500 cps, 
and severe vibration 25g to 2000 cps. 


Construction: Hermetically sealed. 


Write for Pressure Operated Potentiometer Bulletin 


GM ULTRA-SENSITIVE PRESSURE SYSTEM 


Output: 50 volts at full scale. 

Range: + % psi, differential, 

Resolution: 1 x 10-6 psid. 

Zero stability: Better than 1 x 10° psid. 


Write for Bulletin EPMS 


@H RESISTANCE BRIDGE PRESSURE PICKUPS 


Sensitivity:5 mv/v at full scale. 
Ranges: 0-10 to 0-1500 psi. 

Types: Absolute and differential. 
Construction: Hermetically sealed. 


Write for Bulletin No. 7 


@ Rate OF climes 


Outputs: 5 volt signal and/or dial indicator. 
Range: + 25,000 ft./min. 


Time constant: 0.2 sec. at sea level to 2 sec. at 
50,000 ft. 


Write for Vertical Speed Transducer Bulletin 


@ RESISTANCE THERMOMETERS 


Resistance: 5 to 500 ohms at 32°F, 

Materials: Platinum or nickel. 

Range: — 350 to +2000°F. 

Types: Liquid, surface, gas. 

Characteristics: Corrosion proof, severe vibra 
tion ambient, fast speed of response. 


Write for Resistance Thermometers Bulletin 


For Transducers See Trans-Sonics’ 


P.O. BOX 328 * LEXINGTON * MASSACHUSETTS 





——==— Faced with the problems of weather 
phenomena, fuel management and emergency 
conditions, these young pilots take them all in 
stride—and return safely to their “base,” without 
ever leaving the ground. Their training in an 
ERCO flight simulator is just like the real thing... 
yet it eliminates risk, both to lives and to costly 
equipment, conserves many valuable man-hours. 


Production of the Boeing KC-135 simulator for 
the U.S. Air Force is one of the newest projects 
at ERCO, designers and builders of flight sim- 
ulators for more different types of military air- 
craft than any other manufacturer. Electronic 
masterpieces like this speed pilot and crew 
training, save the military countless lives, hours 
and dollars. 


Let ERCO design and production facilities serve you when the job calls for: 
ELECTRONICS « ANALOG COMPUTERS . AIRBORNE ARMAMENT 


GUIDED MISSILE COMPONENTS 
AIRCRAFT EQUIPMENT 


COUNTERMEASURES ¢ MACHINERY 


SHEET METAL FABRICATION 


~ wee . oe IMSS é 


a C f~ INDUSTRIES, INCORPORATED 
RIVERDALE, MARYLAND 





EPS AE SL 





®@ COMMUNICATIONS 


SIMPLIFIED TUNING SYSTEM FOR 
AIRBORNE UHF COMMUNICATIONS 


TOUCH 
SELECTOR 
FREQUENCY 
es INDICATING 
MODE 


REMOTE INDICATOR FOR 
INSTRUMENT PANEL 


USED WITH CONTROL PANEL 
ONLY OR WITH TOUCH SELECTOR 


DATA LINK cockpit indicator shows command altitude, speed. NEW COCKPIT radio channel remote tuning indicator. 


Visual Presentation of Messages Planned 


Wright-Patterson AFB, Ohio—Thi party line svstem of voi mmunica » his attenti If he set 


| 
ir Air Force pilots will start getting tions now in usc control for “‘p operation, h 
more of their ground to air communica @ Less Chance for Error. Because Data will hea roul ir commu 
tions through their oe ind les Link instructions are visua displaved 
through then I in the cockpit, there is k hance fo 
his is perhaps the most significant misunderstanding. Because instruction 
| force ground to air com remain on displav until changed bi Cc&N Laboratory 
cording to N. Braver ground, there is less ch e that a tired WAD(C ( 
consultant at Wnhnght lot will forget them 
nt Center's Communi e Less Operator Skill. Dat 
gation Laboraton ructions can be sent by human opera © Communications, 
pilots 1 ived | rs mcr | pushin ppropria Scl | 
imMunication ind primary navi buttor n mca tors 1 t of 
information (low  frequer 
n¢ through their ears. Omniran 
VOR ¥ | n shifted th n : USAF Data Link ‘ lL, 
t ita from cars to eves. With WALD ( ." itor imunicat n 
nt of USAI new “Data Linh sponsibk lopmen he e Ground-Reference Navigation, 
t of the routine ground to air m bor nk ck ler wl pera | | for 
I] displayed on cockpit in , ! on with tl 
in some cases imul receiver. Rome Air Dé 
introduced into the airplanc Cl s overall respon or th 
iutomatic flight control svstem Data Link svstem and the ground-based 
Data Link offers USAF several equipment. The present svstem w 
important idvantages over voice com designed by General Electric 0.’ responsibilit 
munications Electronics Division equipment 
e Automaticity. Data Link instructions Because of security, little can be said © Techniques, 
can be generated and transmitted aut bout how the svstem operates except responsible f 
matically by ground controlled intercept that it transmits messages as a_ burst niques for 


> 


omputers (such as SAGE) or automati of pulses. Each message is addressed ntennas, ant 


trafic control computers such as Vol to the specific airplane(s) for which it terference prevention 
can and directly introduced into the is intended. The message may contain ¢ Systems Engineering, 


irplane’s flight control system desired heading, altitude, airspeed, etc., V.E. Redding, r 
e Spectrum Conservation. Data Link as well as specific commands, such as that the installation 


makes much more efficient use of the return to base,” “lower flaps.” tory equipment 


ercrowded radio spectrum because lhe present Data Link also combines missiles will provide optimum perfor 
ommands can be transmitted far more 1 novel Selcal (selective lling) svstem nce and ease of maimtenanc 
rapidly than with voice. for voice communications. If the pilot © Measurements Development, und 
e Private Address. Data Link instruc sets his manual controller to “private ID. L. Lane, responsible for test 
tions are received only by aircraft to line” he will hear only voice communi evaluation of C & N-developed equi 
which they are addressed, unlike the cation the ground controller wants to ment and development of maintenance 


11h 
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FOR SAFETY AND 
COST REDUCTION 
IN COMMERCIAL 
AND MILITARY 


AIRCRAFT OPERATION 


From twin piston-engined 
transports to eight en- 
gined, long range jet 
bombers, twelve leading 
world airlines and the Air 
Forces have selected Sim- 
ulators by Curtiss-Wright 


o &) 


ae oe) 
UNITED 
\" nanan AIRLINES ~ / 


Curtiss-Wright has in pro- 
duction or in service a to- 
tal of 25 Simulator types 
— eight commercial, 
17 military. 





SIMULATOR FOR 
BOEING 707 JET 


SIMULATOR FOR 
DOUGLAS DC-8 JET 


a 





PAN AMERICAN 


will pre-fly its jet liners 
in electronic 


SIMULATORS 


built by 


CURTISS-WRIGHT 








_ Electronic flight Simulators built by Curtiss-Wright save thousands — 
of manhours, millions of dollars yearly for the Air Forces and com-_ 


mercial airlines of the world. 


Simulators are designed around the actual crew compartment of the __ 
_ aircraft they represent. All instruments and controls function normally, 
Seresodocing the conditions of true flight in all seasons, over all the — 


world’s air routes. Crews develop coordinated reflexes to meet every 
~ flying condition — but in Simulator-hours, and on the ground. 

ai “Pan American World Airways and Curtiss-Wright pioneered flight 
simulation in 1948. Since then, 12 leading world airlines have ordered 
~ Simulators built by Curtiss-Wright. 

Now Pan American has taken the lead in ordering Simulators from 
Curtiss-Wright for the new Douglas DC-8 and Boeing 707 jets; its 
crews will have thousands of hours of experience to assure the safety 
and comfort of tomorrow’s jet passengers. 


LECTRONWIECS Divisio on 


CURTISS-WRIGHT 


CORPORATION + CARLSTADT 


: 





: 


CURTISS WRIGHT DEHMEL training equipment licensed under basic 
x patents of R. C. DEHMEL AND CURTISS- 
WRIGHT. Canadian Licensee: Canadian Aviation Electronics Ltd., Montreal—British Licensee: 
Redifon Ltd., London—French Licensee: Société d’Electronique et d’Automatisme, Paris 





AUTOMATIC failure warning 


oxvgen 


his 


rtin cn 


bi ini h ilso proy id« S 
to 


sup 


gineering services other 


1 hes 
Ihe owder cockpits of moder 
ts have pushed the pilot’s radio 
vVcI hannel lector consol 
whe t is difficult for the ] 
the channel markings. To 
und thi ( Branch 
ponsoring cd¢ 
ito! 
the 
digital 
the channel frequency 


ommunications 
velopment of a remot 


hannel indi which would be 


iounted on instrument 


Sm il] 


irly indicate 


cockpit 
anel counters will 
lected 

The next step is to provide “touch 
tuning push buttons on the pilot's 
ontrol separate grip 
shaped touch selector, which will per 
nit ot 
frequency 

Other 
the branch 
e AN/ARC-22, 
tions-navigation package weighing less 
than 100 Ib 
liaison planes. It 


stick, or on a 


remote selection inv desired 


recent developments within 


1 complete communica 


for use in helicopters and 
includes a two-way 
FMI communications receiver operating 
24 to 62 
device, two-way UHI 
et, VOR receiver, MI 
finder, marker receiver, and 
It was developed by Ben 


in the mec. band, a homing 
communications 


be icon 


direction 


nterphonc 
lix Radio 
e “Talk Down,” a parachute-borne pub 
ind 

be dropped from an airplane 
enemy tre concentrations \t 
100-ft. altitude, the AN/ANH-4’s 


rachute automatically ind it 


ddress system tape recorder 
hich can 


0D 


opens 


clivers a 3-5 min. canned message as 
t drifts down 

e “Big Mouth,” powerful ait 
borne loudspeaker, capable of handling 


kilowatts of which 


a huge, 


nine 1udio power, 
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device. 


®@ COMMUNICATIONS 


“LOUD-MOUTH.” new airborne 


high-power loudspeaker. 


used te 


ilso 


tr p 


tO 


n be broad 
p concentrations. It 
the Baldwin Piano Co 

e Airborne _ teletype, 
weight unit which n 
USAI ARC-2] ARC 
Develop || Kleischmu 


the first specificall 


it 1s 1 

irborne ust 

@ Oxygen warning signal generator, 
-_ | 

STiiatl 


r tor ] | 
TANSISTOTIZCE Cit 


erates a pulsed-tone signal 
when the 
supph falls too low 
Scheer 
1 fresh 
techniques It will examine 
other than sent 
magnetic radiation can be used 
Ihe branch is seeking means 
woiding auroral black-outs of HI 
munications in the polar regions 
Scheer recently 


niques look promising 


' 
headset pressure 
nftenn ind se 


ition ‘ cle i ( 


said his group intends to tak« th imi 


look at basic communk 


whether 


clectro 


plane hae ( ul 


ground-based direction finders 
pomt its 
The laborator 


version of 


Hl 


techniques pre 
location 
ot 
com Ist 
small 


developing 
its AN/\ 
for « 


t zed 


rl 
Tl 


inc two-wav | ido 


said devel ped tech 


Phe URC-11, onh 


Veal 


Navarho Tests communications 


The batte 


transmussi 


vides two-wa' 
Flight of new airborne Navarho long TY » to 60 mi 
austance navigation receive! 
progress, according to Saul 
assistant chief of the Ground-Referenc 
Navigation Branch lests re 
date encouraging. W< 
believes that urborn 
standard, (required for th 
measuring portion of Nav 


now are in sup to 241 of 
W eissman ( 1 0 . ) duti vel 
sion \ 
lif 


lj rhtwe ig 


ults ft 
irc 
in 


must maintain its frequenc 
billion. for 


ichieved 


onc part in one 
six hours, can be 
tension of present crystal t 

The 
bility on an 
making use of the 
resonant trequency of cesium 
the atomic-clock of 


standard now appears too complex for SC 


laboratory is sponsoring 
itomic clocl Bi 
molecula of 


Although 


frequency 


ise 

imtomatx 

will enable aircraft te 
touchdown 


Hazeltine ] lec 


studies inch 


natural 
make 
ol itomati 


type scm 


weather 


ut 
Hl 


\ 


i¢ 
rower 


| } 
| + 
cr | 


to pin 


t 


RC-1] 


lowned 


pilots, which went into production last 
slighth 
than a pack of king-size cigarettes, pro 


larger 


] 
it di 
t pro 
I | 
on ind 


With 
VAD( 


rut 


ail idl 


tron\ 
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oo, ae :. 
ne emergence of atomic energy finds the ~ 
_ finest scientific minds everywhere ~ 
; committed to the immediate task of 
>. “bending this vast reserve of power to the 
3 aspirations of mankind. 


In Canada, Canadair has been charged by 
the government agency, Atomic 

Energy of Canada Ltd., with designing 
and developing the first nuclear reactor 
intended primarily for reactivity 
measurements. When in service with the 
government’s Chalk River plant, 

this reactor will help in the search for 
the type of nuclear fuel that eventually 
will enable man to tap an almost 
unlimited source of energy and harness 
it to his growing needs. 


A reputation for imaginative precision 
engineering, backed by advanced 
scientific research, enables Canadair to 
take its place among those who devote 
their best skills to the advancement of 
human knowledge. 





®@ COMMUNICATIONS 
Corp.’s APN-71 is one such develop 


nent. A more recent one will use the 
\N/APN-94 radio altimeter developed 
vy Raytheon Manufacturing Co. and 
flare path compute! developed bv North 
American Aviation, Inc.’s Autonetics 
Division. The new svstem will take roll 
iw and pitch attitude into account and 
use accelerometers to measure instanta 
icous vertical acceleration 

Mid-air collision is a pressing militat 
problem as well as a civil one I he 
ranch is studying the proximity warn 
ng device problem and several recent 
insolicited industry proposals, Weiss 
nan said. Techniques now used for 
flight formation station-keeping are “be 

studied, he said, but WADC has 


no specific program under way now 


Improved Antennas 


\ new antenna coupler, developed 
»v Andrew Alford Consulting Engineer, 
Inc. may solve a pressing communi 
itions problem by eliminating blind 
pots now encountered in UHF cover 
ive. If an aircraft is equipped with onl 
ne UHF antenna, phase nulls may 
use momentary blackout of reception 
If an antenna is used on the bellv and 
inother on top of plane, one normally 
vill have unobstructed communications 
ipa bility Previous| howev¢ thi 

| some sort of automatic switch 
iuse both antennas could not be 
upied s multancously to receive! 

Ihe new \lfor coupler illow both 
ntennas to be mnected simultan 
islv bv « I yu ‘ irving the 
f their n ng signals at an extre1 


g out the null 


rreque n 
ift 1s 
Dy iWAnNja 
erceptor 


itenna at the 


mit 
band 
c pl type antenna, 
bemg evaluated under C & N 
tory sponsorship by Boeing Airplane Co 


n its 70 


ippears promising but not 
is good as the isolated tail cap tvpe 
Where the isolated tail cap cannot be 
used for structural reasons, the probe 
probably will come into use 

I'he new higher power HF sets, such 

the Collins ARC-58 (rated Ikw 
raises new corona problems for the 
mtenna designer because of much 
higher voltages 

Dragnajac said more basic research 
is needed before USAF can come up 
with a good high frequency airborne 
direction finder. A simple HF homing 
system appears closer at hand - 
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KEARFOTT 
SERIES R900 
SYNCHROS 


4 ae 
1.062" Diam. x 1-45/64 
long, weight 4 oz 


HIGH ACCURACY 


Probable error 7 mins. Maximum error 10 mins. 


CORROSION RESISTANCE 
Stainless steel housings, shofts, bearings 
ond laminations. 


NEW HIGH TEMPERATURE STABILITY 
LOW IN PRICE—IMMEDIATE DELIVERY 


Let us know your delivery requirements— 
write today. 


KEARFOTT COMPONENTS INCLUDE: 
Gyros, Servo Motors, Synchros, Servo and Magnetic 
Amplifiers, Tachometer Generators, Hermetic 

Rotary Seals, Aircraft Navigational Systems ond 
other high accuracy mechanical, electrical and 
electronic components. 

Send for bulletin giving dota of components of 
interest to you. : 


A SUBSIDIARY OF 





KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
Soles ond Engineering Offices: 1378 Moin Avenve, Clifton, N. J 
Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Centra! Office: 6115 Denton Drive, Dallas, Texas 
West Coast Office: 253 N. Vinedo Avenue, Pasadene, Collf. 
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| Weapon Guidance 
“free space” Wright-Patterson AFB, Ohio—Mak- 


ing airplanes into warplanes by means 
rooms sae by yf complex wionic equipment that 

enables them to deliver bombs, bullets, 

rockets and missiles is the responsib'lity 

of Wright Air Development Center's 

Weapons Guidance Laboraton 

The new name for WADC’s old 

Armament Laboratory reflects new re 

sponsibilities assigned during last year’s 

regrouping of laboratories here the 

shedding of some old ones 

New areas include 

e [Inertial guidance and automatic dead 

reckoning computers 

e Airborne countermeasures. Old Arma 

ment Laboratory responsibilities now 

assigned elsewhere include 

e Weapon development (in the strict 

sense of the word—that is, guns, rockets, 

etc.), now carried out by Air Force 

Armament Center, Eglin AFB, Fla 

e Flight control now under the new 

Flight Control Laborator 


Functional Grouping 


McMillan offers a Prefabricated “Free Space” Room which can easily be These changes reflect a basic WADC 
assembled, dismantled or changed in size. The room comes in “modular’’ units, philosophy of grouping a 
consisting of structural steel frames 4’ x 8’, which are easily bolted together to form to their functional 
the size room for your requirements. Strong plywood panels, mounted with the onship 
proper microwave absorber, are then quickly clipped into place on the framework instance, early |} 
to form a complete portable “free space” room msisted of flexible guns or inhabited 
McMillan modular “free space’ rooms can be produced for either indoor or turrets out of which present automati 
] 


vmber defense 


outdoor use with whatever type absorber may be required. Generally, McMillan radar-directed gun turrets have come 


Type “BL’’ is used on ceiling and walls due to its light weight, while floor panels Howe the growing threat of. radar- 


utilize McMillan Type “BH’’, which can be walked on without affecting its electrical directed missiles 
performance. ““Modular”’ panels are usually backed with copper shielding to prevent ped with automatic radar 
R.F. disturbance from outside vstems has _ focused ittention = on 
McMillan also produces Permanent “Free Space’ Rooms to meet your countermeasure techniques 
specific requirements. For such rooms, McMillan offers a complete design and con- Electronic Countermeasures (ECM), 
and sulting service in addition to the materials for the room. may employ different techniques than 
those used in radar gun turrets, but 
special microwave absorbers there is an obvious functional relation 
ship and need for coordination between 
the two 
Inertial guidance and other dead 
reckoning navigation computers pro 
vide another example. Inertial guidance 
developments formerly were split be 
tween the C & N Laboratory and 
WGI However, the new technique 
showed significant advantages for appli 
cation te bombing svstems. For in 
stance, an inertial type bombing system 
would emit no tell-tale radiation over 
McMillan also designs and produces their microwave absorbers in special con- enemy temitory and could not be 
figurations to meet specific size and shape requirements as well as for unusual ‘ammed 
environmental and temperature conditions. S lo t 
ince inertial guidance is but on 


ind interce¢ ptors equip 
fire control 


form of dead reckoning computers that 
might be used for such purposes, it wa 
logical to transfer all tvwpes of dead 
reckoning to Weapons Guidanc« 

lhe future military usefulness of 
inertial guidance “has been enhanced 
bv several recent developments,” James 
V. Burke, Technical Director, savs 

(he Laboratorv’s eight branches and 


McMILLAN INDUSTRIAL CORPORATION their responsibilities 


Brownville Avenue ° ipswich, Massachusetts e Strategic Bombing, under Lt. Col. 


BOOTH -1611 
WESCON SHOW 
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. e . 
Missions Revised 

D. K. Dean, bombing systems for 

Strategic Air Command aircraft 

® Tactical, under Lt. Col. D. | She 

fighter fire control and bombing 

tem 

e Interceptor Systems, under Lt 

W. D. Jones, automatic radar-directed 

fire control svstems for interceptors 

e Weapons Defense, under Col. John 

M Johanne development of active ind 

issive bomber defense svstems 

Citi ce Development, under R. | 


Houser, airborne missile guidance svs 


tem plus terrain clearance equipment 
for piloted aircraft 

e Navigation, under R. W. Ittelson, 
nertial guidance, bombing, and dead 
eckoning systems, and heading refer 
ences for bombing-navigation systems 
@ Analysis and Design, under R. W 
Hommel, mathematical and design set 

for the other branches 

@ Services, under R. M. Ferguson, op 
I st and range facilities 


Navigation Branch 


Several interesting unclassified devel 
pments of the Navigation Branch are 
e AN/ASN-9 dead reckoning com- 
puter, an extremely small, transistorized 
tem for use in fighters and heli 
pter The ASN-9 weighs only nin« 
nd employs plane rather than 
trigonometry in_its 
ld down complexit 
have an inherent error of 
than two per cent. Initially 
yped by the C&N Laboratory, 
prototype is being built by Librascope, 
Inc., for delivery in October 
e Type B-1 bomber heading reference, 
consisting of an extremely low-drift 
directional gyro mounted on a gyro sta- 
bilized platform. The requirement for 
1 platform-mounted gvro reference stems 
from the greater maneuverability of 
high-speed bombers coupled with the 
cemand for greater accuracy. The B-1 i 
being developed by Kearfott Co.., sg 
which also has developed a lightweight 
Type J-4 platform stabilized gyro ref 
erence for fighter planes. The J-4 has 
i drift rate of about three degrees per 
hour and weighs less than 32 Ib. includ 
ng associated amplifiers and controls 
e Sub-miniature compass transmitter, 
10ow under development, will measure 
only 2x2x1} in., vet will provide 75 
degrees freedom of motion in pitch, 
15 degrees in roll 
e Electric ground swinging technique 
for compensating gyro-compasses. ‘This 
technique developed by Sperry 
Gvroscope Co., under WADC sponsor 
ship, will make it possible for two 
people to calibrate a gyro compass in 
2-3 hrs. without moving the aircraft 
Present methods require five people, a 


special facility, and up to eight hours 
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The Type 1400 is the first receiver designed specifically for telemetry 


applications to employ crystal control, extremely high adjacent 


channel attenuation, and two seporate IF channels One channel 
is specifically designed for FM/FM telemetry, the other for PWM, FM 
systems. From the standpoint of selectivity, noise figure, distortion 


and stability it represents an outstanding advance The specifica 


tions were written with the cooperation of the engineering staffs of 
the important missile test facilities of all the military services. 


Frequency Range 
Input Impedonce 
Noise Figure 
Tuning 

IF Bandwidth 


Signal to Noise 
Ratio 


Panodaptor Output 
Frequency 
Deviation Meter 


External Field 
Strength Meter 
Size 

Weight 

Power Input 


SPECIFICATIONS 


216-245 Megacycles determined by plug in crystals 
50 ohms nominal 

Less than 7 db. 

Tunable over a frequency range + 150 KC's 

Wide band—500 KC bandwidth at 3 db points. Atten 
vetion +500 KC from center frequency greater thon 
60 db 

Norrow bond—100 KC bandwidth at 3 db points. At 
tenvaetion + 250 KC from center frequency greater than 
60 db. 

500 KC Passbend. S/N rotio is 40 db for 2 uv of 
input carrier when carrier is modulated + 100 KC ato 
1000 CPS rate 

100 KC Passband. S/N ratio is 40 db for 15 uv of 
input carrier when carrier is modulated + 50 KC ata 
1000 CPS rate 

The above S/N ratios are measured with o 2500 CPS 
RC lowpass filter at the receiving video output 


Provision for connecting into a 30 MC panedaptor 
Peak reading ver freaue y of ye fron 400 to 
80.000 CPS. Thre es 25, 75 and 150 KC 


Ovtput 10 milliamperes into 500 ohm load 
8 x 19" x 1534 

Approximately 40 Ibs 

117v AC, 60 Cycle Approximately 150 Watts 


NEMS-CLARKE 


INCORPORATED 
919 JESUP BLAIR DRIVE 


SILVER 


SPRING, MARYLAND 


For further information write Dept. No. N-2 
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AUTOMATIC PILOTS ¢ AUTOMATIC LANDING APPROACH SYSTEMS 


AIR DATA COMPUTERS ¢ NAVIGATIONAL COMPUTERS e¢ FLIGHT, ENGINE AND NAVIGATION INSTRUMENTS 
FLIGHT GYROS e GYRO FLUX GATE* COMPASSES ¢ POLAR PATH* COMPASSES e STABLE PLATFORMS 


*TRADEMARKS BENDIX AVIATION CORPORATION 


y 
L 
y 


GYROS e LOW INERTIA SERVO MOTORS e PACKAGED SERVO MECHANISMS e PYGMY SERVO MOTOR 
GENERATORS e@ RATE GENERATORS (TACHOMETER GENERATORS) @ RADAR ANTENNA DEVICES e SYNCHROS 


| ov Bondi” 


You can do no better than to specify Eclipse-Pioneer Division, Bendix 
Aviation Corporation, Teterboro, New Jersey—foremost developer and 
manufacturer of these systems and products. Let ‘by Bendix’ be your 
guide to buy Bendix. 


West Coast Office: 117 E. Providencic Ave., Burbank, Calif. 
Export Sales and Service: Bendix International Division, 205 E. 42nd Street, New York 17, N. Y. 
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B-57B CARRIES 5-IN. HVAR ROCKETS 


Armament Center Puts ‘Cutting Edge’ on Airpower 











HIGHER. SPEED, GREATER SAFETY 
for the Aircraft 








You Design 





Flutter has always been a problem with aircraft. 
Especially since transonic speeds have been reached 
and passed. And Houdaille has solved it with the 
Houdaille Flutter Damper. 

Back in 1950, Houdaille started an intensive high 
frequency flutter damper program. As a result, most 
new high performance aircraft now have Houdaille 
Flutter Dampers. 

The Houdaille Flutter Damper is a completely 
For latest brochure giving fae - ae - ss 4 . 
complete operational end fae self-contained, precision-built hydraulic mechanism. 
technical FLUTTER DAM = " ? as 
PER detoils, write or wire We will gladly help you make provision for a flutter 
Houdaille Industries, Inc., i 5 wf tin -” 
C damper at the aircraft design stage. This plan offers 


much simpler and less costly installation if a flutter 








damper is needed at a later date. 


HOUDAILLE INDUSTRIES, INC. 


BUFFALO HYDRAULICS DIVISION 


Formerly Houdaille-Hershey Corporation 
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REVOLVER CANNONS: M-39 20-MM. (TOP), T-182 30-MM. T-110 SPIN-STABILIZED ROCKET LAUNCHER 


irmament Center: 


Providing Airpower’s “Cutting Edge’ 





By Evert Clark - r ne 

’ \ i ' . _ | 
Eglin AFB, Fla.—Until a vear ago a; | es i jars } 
the Air Force Armament Center had _* “ a k st 


= rs bs iat 

ee ; : ; ape Se ASS 
one primary mussion—testing new nts = — 
—_—_—_—_ 


weapons. Since then it has been given = 
the added task of swordsmith— — RE 
developing the armament that Gen. 

Jimmy Doolittle called “the cutting 

edge of airpower.” 

This new assignment is typical of 
AFAC’s growth in the four and one 
half years since it became a part of 
the Air Research and Development 
Command. 

It still i] i tenant at the Air 

mmimand s 540 square 
on Florida’s north 
ranges now stretch 
1 Niexico into Massa 
l Idaho ti Puc to 
n such things 
bomber defense mis 
ened the scope of its 
in the same way that technolog 
increased its need for new ranges. 

When M Gen. Edward Pont 
Mechling. then a colonel, took com- 
mand in February of 1952, AFAC’s 
development tasks numbered 50 Its 
budget for operating funds and research 
ind development totalled less than $5 





milllice 


Budget at $23 Million 4 - : ~— _ “a _ 
“eh = al MT" al 5 


The center now has development as- 


signments running almost to 300, a 
civilian and military staff that has grown 
from 600 to 2,000, and an operating ‘NASTY’ 1.5-IN. BOMBER DEFENSE ROCKET 


AVIATION WEEK, August 6, 1956 307 








San EEEnneennnmeemeeee? 


x 


COMMANDER 


Moj Gen. Edward P. Mechling 


VICE COMMANDER 
Col. Eugene Romig 


DEP/COMDR FOR 
TESTING 


Col. Arthur Cruikshonk 


ADJUTANT 


W. Bruce Horiow 


DCS COMPTROLLER 


Lt. Col Benjamin Young 


6570 TH 
TEST GROUP 


| Nev Harding 


ANALYSIS DIVISION 


Mr Poul Thomos 


DIRECTORATE OF 
AIRBORNE SYSTEMS 
TESTING 
Lt. Col Morvin Kay 


FIRE CONTROL BRANCH 


Moj. William Sloon 


BOMBING BRANCH 


Moj. Rolph Hunt 


TOW TARGET BRANCH 


Moj. Emerson Blair 





DEP/COMOR FOR 
DEVELOPMENT 
Col. Frank Fozio 


NSPECTOR 
Moa; Wi: \iliam Yeomen 





el, 
VN 


E!ton Young 


tv 


GUN AND AMMU 


GENERAL 


Mr. Henry Moulshagen 


PROCUREMENT 


Horoce Lonford 


Ss OCS MATERIEL 


Col. Richord Henderson 


AIR MUN 
ELOPMENT LAE 
2s ! 


Jon Laitos 


NITION 
ANCH 


BRANCH 


Mo} Herbert Holdsambeck 


BOMB BRANCH | BM 


Moj Louis 


Lf. Col. Jock W 


DIRECTORATE OF 
MUNITIONS 
TESTING 

Lt. Col. Walter Giover 


WEAPONS AND MISSILES 
BRANCH 


Mo. Relf Feniey 


FUZE TEST BRANCH 


. 
Moj. Horold Correll 


BW/CW BRANCH 


Maj. Jdhn Lokin 


Mr Chories Borker 
(octing) 


CW BRANCH 


Sert Maj. J 


Heotherly 


OPERATIONS DIVISION 


nitsett 


DIRECTORATE OF 
TECH. SUPPORT 


Col. Henry Kuche mon Jr 


ENGINEERING SERVICES 
BRANCH 


Mo). Wolter Rickert 


MATHEMATICAL 
SERVICES BRANCH 


Mr. Kenneth Woolsey 


OPERATIONAL 
SERVICES BRANCH 
Maj. George Brenner Jr. 


INFORMATION SERVICES 


Copt Cori Crites 


PERSONNEL 


OCS 


Lt Col Horry Beomer 


ELECTRONICS BRANCH 
Mr Raiph Coe 


BIO-CHEMICAL BRANCH 


Moj. Jerry Moore 


ADVANCED TEST EQuiP. 
PLANNING BRANCH 


Mr. Martin Brown 





nA en eer 
HQ SQ SE 


Capt George Beole 


PT: 
Mr Nothoniel Roley 
(acting) 


PHOTO-OPTICS BRANCH 


Mr Herman Scheppier 


DIRECTORATE OF 
BALLISTICS 


Mo; 


BOMB BALLISTIC 
BRANCH 


Mr Elvin Mortin 


ROCKET BALLISTIC 
BRANCH 


Mr. Foster Burgess 


Willlom 


Lond 


GUN MISSILE 
BALLISTIC BRANCH 
Mr. Foster Burgess 


TERMINAL EFFECTS 
BRANCH 


Mr. Robert Cross 


COMPUTATIONS BRANCH 


DrAustin Brown 
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ind research and d« velopment budget of 
Imost $23 million 

It is AFAC’s job to initiate develop 
ment of, supervise and test all non 
nuclear munitions for the Air Force. As 
with most ARDC centers, more than 
two-thirds of the work which AFAC 
oversees 1s done by contractors 


Ihe 
iment into supersonic airframes makes 
AFAC'’s job no easier. Equipment takes 
longer in md development 
than the airframe itself—so it 
started carlicr If the test 
to be done properly, development ot 


critical need for integrating arm 


resca®e¢ h 
must 
be job 1S 


intricate new test equipment sometimes 


has to begin almost as soon as a new 
gun or rocket is conceived. 
Gen. Mechling does not feel that 


hydrogen bombs and nuclear warheads 
have put conventional weapons out of 
businc SS 


Local War Concepts 


Ihe increased probability of the 
delay of all-out war means local or peri- 


pheral wars remain a very important 
problem,” Gen. Mechling said “A 


large number of people consider we 
should be able to do a good job with- 
out nuclear weapons. 


“If vou start with a small-scale nu- 
clear bang, both sides can build up pro- 
gressively to get a big bang. If vou 
have the capability of stopping the 


thing quickly vou may avoid this. 

“The concepts of limited war are 
being studied from the War Plans Di- 
vision down through major command 
requirement and development chan- 
nels,” Gen. Mechling said, “and no 
overall answer has been given yet.” 

Meanwhile, AFAC’s work continues 
along two main lines—“exploring what 
really need for the future as well 
as developing what is already under- 


we 
wav.” 
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- 


TOW TARGETS: FLUIDYNE RADART (LEFT) AND DEL MAR’S FRANGIBLE RADOP. 


lechnologic i] progress ha done 
more to affect the to-day 
efforts than the development of nuclear 


hrepowc! 


center's da 


Aircraft travel at more than twice 
the speeds of a few vears ago. Rocket 
propellants and gun gases sometimes 


behave unexpectedly in the thin, cold 
ur ot high altitudes 
\ pilot may never see his 


target b« 


cause clectroni for 
ind the path that a bomb or projyectil 
takes influenced not only by 
speed and altitude but by its shape and 
the wav in which it is fired or released 
from the aircraft 

Guns will still be 
craft for the next 10 
Mechling said. 

“But there is considerable fecling 
that in the future, for many combat 
purposes, guns will not have sufficient 


devices see it him 


mav be 


used on many au 


Gen 


Vvcar’s, 


range 

“The that armament 
is going in the direction of items of 
longer ranges and sophisticated 


concensus 1S 


more 
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types—sophisticated controlled rockets 
mav be programmed may b< secker 
Most will require both types of wai 
heads.” 


Organization Modified 


In addition to its new development 


issignment, AFAC has been handed 
new responsibilitic in the ballistics 
field These new tasks plus further 


ipplication of management techniques 
have resulted in organizational changes 


Directly below Gen. Mechling and 
his Vice Commander, Col. Kugene A 


Romig, a Deputy Commander for De- 
velopment (Col. Frank M ind 
1 Deputy Commander for Testing (Col 
Arthur ‘W. Cruikshank, Jr.) have been 
established. 

Under Col. Fazio, an An 
Development —Laboraton 
formed. The nucleus of its 130 person 
nel were transferred from the old Arma- 
ment Laboratory at Wright Air De 
velopment Center earlier this year. Lt. 
Col. Jan M. Laitos was shifted from 


l'azio) 


Munitions 


has been 











Maj. Gen. Edward Pont Mechling, Com- 
mander, Air Force Armament Center 
ordnance expert and author of 
articles on ordnance and logistics .. . 
born Knoxville, Tenn., 1904 . . . grad- 
vate U. S. Military Academy, 1927... 
graduate Army Ordnance School . . 
holds mechanical engineering degree, 
Massachusetts Institute of Technology 
. served in ordnance and staff posts 
with 8th and 15th Air Forces in Europe 
and Mediterranean theaters, on Army 
General Staff and as Chief Ordnance 
Officer . . . transferred to USAF Novem- 
ber, 1947... . served on Air Staff, in 
War Plans Division and as Deputy Di- 
rector of Armament at ARDC Head- 
quarters . . . took command of AFAC 
on Feb. 8, 1952. 














Contributing 
precision-made 
cockpit enclosures to 
America’s air arm 











The Cessna T-37 will help to train 
tomorrow’s jet pilots faster and at less 
cost. An enlarged cockpit enclosure made 
by Kawneer gives the instructor and 
trainee improved visibility. With our 
knowledge of acrylics and specialized 
facilities in our new, modern plant we are 
prepared to take the complete 
responsibility for your cockpit enclosure 
program. Our forming, routing, edging, 
optical testing and glazing to metal 
facilities are available to produce any 
part of your cockpit enclosure—from the 
acrylics only to the complete assembly — 


write, wire or phone. 


<=, 


Cockpit Enclosures 

Major Airframe Assemblies 
Acrylic Forming and Fabrication 
Jet Engine Sheet Meta! Parts 
and Assemblies 

Miscellaneous Sheet Metal and 
Extruded Parts 

Heliarc Welding 


ANNIVERSapy, 


AS 


> AWN 


> _<* 
>- 1906-1966 
Engineers: Kawneer offers excellent pe aha ay for 


growth and advancement. Bring your family to Niles and 
enjoy vacationland living. Work in new, modern facilities. 
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officer to 
It is divided into a Gun and Ammuni 
tion Branch, a Rocket Branch, a Bomb 
Branch and ind Chemical 
Warfare Branch, which is responsibl 
for developing 
both defensive nad 
BW-CW field 

iz prove out the products of devel 
Armament ‘Test 
he ided bi | t 
have test 


executive head the new lab 


1 Biological 
rctahiator capabilit 
offensive” in. the 


opment there is an 
l.quipment Laborator 


Col. Jack K. Sun Le 


nstrumentation on the 


must 
ranges and im 
Arma 


i contractor is ready 


orking order by the time the 
ment Laboratory o1 
in Anal 

Phe old office of the Deputy Chief 
#f Statt for Test Operations has been 
bolished. Col. Cruikshank, the Dep 
uty for Testing, has an assistant and 
Pechnical Director, William C. Laz 
who holds the center's first Civil 

super-grade”” GS-16 rating 
Cruikshank supervises four Di 
rectorates—Airborne Svstems ‘esting, 
Munitions Testing, Ballistics and ‘Tech 
ical Support 


Ballistics Mission Added 


The Ballisti Directorate, 
is responsible for developing all 

\ir Force's firing and 
including those for nuclear wea- 

It studies not only ballistics and 
rminal effects but the fundamentals 
blast {fragmentation 
pervelocity, etc., as they relate to the 
vav bombs, r : 


new this 


bombing 


phx nomecna, 


ckets and gun projectiles 
wchave 

AFAC also continues to 
port from its Technical Advisory Group, 
m of Gen. Mechling’s 
PAG al 


» group ot 


draw sup 


1 long-time dre 
Gen. Mechling set up the 
most five vears ago It was 


ivilian advisors from universiti 


ind industrial firms, picked to help 
vith the problems arising from develop 
irmament test mstru 


there arc 


ment and u of 
Now 
non-member 
rour 
mstrumentation, 


mentation 235 members 


nd six consultant di 
cle d into 


testing am 


pancls on armament 
ordnance 
development and testing, bacteriological 
il warfare development and 
testing, and data analysis and process 
ng. TAG’s Executive Director, Henn 
Maulshagen works at the 
full-time 


nea ] 
rat Tie 


nd chemi 


center as 
liaison man and coordinator, 


pancls mect there twice a veal 


New Test Ranges 


Development ot 
bombing-navigation svstems was left at 
the Wright Air Development Center 
vhen other armament work was trans 
ferred to AFAC, but AFAC has the 


for providing test ranges 


fire-control and 


responsibilit 


ind testing equipment for these s\ 
tems 

AFAC has completed or is asking for 
several nev 


@ Inertial Systems Range, probably the 


ranges 
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world’s largest range complex, acquired 
it the lowest cost It consists of three 
cgments—airways along which 50-mile- 
vide sectors of land, spaced 35 

part, have been carefully surveved and 
photographed to give radar and optical 
Since south 
ing is desirable in 
ems, one segment extends from Eglin 
to the Cambridge Research Center at 
Hanscom Field, Mass Anoth Ins 
from Eglin west to Holloman AFB 
N. M.. and the third—almost 4,000 
miles long—stretches from Mountain 
Ilome, Idaho through the missile test 
range at Patrick AFB, Fla... to 
\l'B in Puerto Rico 

] ich 


grounds o1 


miles 


checkpoints 1 north head- 
testing inertial svs 


Ramer 


scgement ends mn proving 
bomb scormg 


can be tested 


radat Cas, 
so bombing capability 
ilso 

All instrumentation is carr in the 
test aircraft | photos 


time and nformation 


smg verti il 
radar ind wind 
i navigater can test his svstem u 
rately 

The range was laid out by AP.AC 
with the help of Air Force’s Act 
tical Chart and Information Center in 
St. Louis Lt. Col. Marvin I Ka 
Director of Airborne Svstems ‘li 
technical written 
the range one vear ago brought 
unprecedented response, mosth 


contractors.” AFAC has tested 


one contractor-developed —inerti 


mau 


sting 


said a note ibout 


tem 
@ Joint Range. USA, Navy and AEC 
want to establish this near existing 
nges in the Albuquerque, N. M., area. 
range 1 
rsatihtyv of nu 
weapons.” ‘The requirement fot 
from the ballistics 


izarus said 


I IZATUS said the necdec h« 


CALUSC of “merc ised VC 
ck i! 
this range “‘is point 
of view,” | 


An AKC 


the rangc 


spokesman, testifving about 
Llouse commiuttec 
Force has told 
LOO miles long 
to pomt 


the range 


before a 
said the Au 


range 


recently, 
AKC it 
on which to deliver 
of impact Hk 
not b« before January 1959 
the meantime, he said, AEC will 
part of the land recently released by th 
Air Force near its Tonopah, Nev 
e Combined Functions Range. 
Sun, of the Armament ‘Test 
ment Laboratory, irca is One 
of AFAC’s 
lor gravity-dropped bombs, land range 
it Eglin 
Equally important space problems cx 
ist in testing interceptor and bomber 


needs I 
b ynb 

] 
Salad 


read 


, TAnNL 

( } 
quip 
said morc 
most 


urgent requirements 


no longer are large cnough 


missiles “The philosophy 

to stop land-tied and becom 
waterborne on ‘Mare Nostrum’—th« 
Gulf of Mexico,” I i glin 
is some $40 square miles in siz In 
the Gulf AFAC can gain a test area 
100 miles by 100 wcquiring 


only one square mile around the Gulf’s 


ck fonse 


being 


izarus said 


miles b 


perimeter—small sites on whic h to locat« 


{Gj sews. 


Why Douglas has 
first silicone 

rubber 
-anopy seal 


by 
Bill Spence: 








CHR Los oe | 
Eee The Connecticut Hard Rubber Co. 


A lot of new design and produc- 
tion ideas went into the Navy Douglas 
A4D Sky Hawk. Among them is the 
first silicone rubber inflatable canopy 
seal. 

Douglas brought this inflatable can- 
opy seal problem to us in the design 
stage. Replacement rate of conven- 
tional organic rubber seals was ex- 
tremely high due to weathering, aging 
and ozone cracking, both in use and 
in storage. Being carrier based, A4D 
maintenance and spares storage had 
to be minimized. It was desirable to 

have a canopy 
seal with longer 
service and shelf 
life. 

A silicone rub- 
ber inflatable 
canopy seal 
would answer 
this requirement. 
It would be im- 
mune to shelf 
aging, ozone 
cracking and 
weathering de- 
terioration. In 

addition, it would inflate with the 
same low pressure at -65°F as at 
70°F, and would not get tacky and 
stick or hang up when the cockpit 
was opened after a hot day on deck. 

Could a silicone rubber inflatable 
canopy seal be made? If it could, we 
wanted to be the first to try. 

Douglas engineers were willing to 
take a chance on this new design. 
They gave us the order. We made 
and qualified samples, got into pro- 
duction and thus helped hang one 
more “first” on the A4D. 

Silicone rubber inflatable canopy 
seals are now proven out. As a re- 
sult, other silicone rubber inflatable 
canopy seals are on order and in the 
design stage for the Century series, as 
well as new planes still in preliminary 
design. 


SEALS * HEATERS 
SILICONE RUBBER PRODUCTS 
Coated F 


Sheet Sponge abrics 


Extrusions 
CAR 


THE CONNECTICUT HARD RUBBER CO. 
los Angeles 


Voldines 


407 EAST STREET * NEW HAVEN * CONN 
SPruce 7-363! 


St. Lewis Seattle 








In underwater ordnance, too 


AMF has experience you can use 


' 
ete underwater ordnance 


@ From the development and product 


Another Gin? Product 
—_—_—_— _—_—_—_—_- 
Defense Products Group 


444. b 1 AMERICAN MACHINE & FOUNDRY COMPANY 


PRODUCTS 
1101 North Royal Street, Alexandria, Va. 
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instrumentation. Both the Joint Range 
ind the Combined Functions range still 

in the planning and policy stages 
Most of the test equipment necded is 
well within the state of the art, though 


May De not developed this far vet,” Col 
Sun said 
e Svnthetic Radar Target Range. ‘This 
nge is approved and programmed. It 
will | patterned on a smaller on 
built last vear to test the basi ideas 
I ted at the East end of Chocta 
whatch Bav—th body of water b« 
I-glin’s shoreline and the Gulf 
t we will ha i lavout of 1,600 
reflectors which can be arranged 
t imulate industrial complex Ol 


It ll gi rving targct haractet 
ti for evaluation of azimuth, inten 
lution, geometric resolution an 
nge resolution of radars in bombing 
ition tem Ci svstem in 
I ompared t mother at various 
ls and altitudes. Wright Air D« 
vent Center and Strategic An 
Command also will use this range 
@ Damage Potential Range. Compk 
tion was expected this summer Basi 
callv it is ?,000-ft. level track which 
can be used dual or monorail to duph 
cate speeds of weapons plus the speed 
of the aircraft. The goal is to run sleds 
if spec ls of Mach 
Some testing will be done with mov 
ing targets, some with projectiles firing 
gainst stationary targets to determine 
interior and exterior ballistics and tet 
minal effects. Fuze testing also will 


be done here 

In addition to these ranges, AF AC 
Ballistics Directorate has in_ recent 
wecks taken over operation of the Aber- 
deen Bombing Mission at the Air Force 
Flight Test Center, Edwards AQlB, 
Calif 

Until last Julv 1, Army and Navv did 
ballistics studies at Aberdeen Rroving 
Grounds, Edwards and the Naval Ord 
nance Test Station at Invokern, Calif., 
for USAI Now AFAC owns and op 
crates the Ballistics Test Facility at Ed- 
wards and a computing facility at Los 
Angeles, and “other facilities will be 
used”’—presumably the new Joint Range, 
when and if it is established. Data will 
be reduced to some degree at the L. A 
facility before it is sent to AFAC for 
further reduction and tabulation. 


Fuze Testing Mission 
Another new installation at AFAC is 


its Fuze Test Facilitv, now under con 
struction. AFAC will do its own tests 
ind provide contractor support for com 
plete testing of fuzes, and Air Force ex 
pects to get far greater reliability in fuzes 
is a result. Before this, contractors have 
had no single place wher« all types of 
fuze tests could be run. 

Overall fuze testing was assigned to 


AFAC in August of 1954. AFAC al 
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MINIATURE BELLOWS FOR 
INSTRUMENTS and AIRCRAFT 


Save space and weight in instrument and aircraft design. 
Specify small-diameter seamless metal bellows. Bridgeport 
Thermostat’s specialized experience in 
bellows engineering provides these 
tiny units as small as 4%” and 5%” 
diameter, and in a wide range of 
characteristics and metals. 


BELLOWS ASSEMBLIES 


Practical savings in time, trouble and 
money can be made by buying com- 
plete bellows assemblies . . . let Bridge- 
port Thermostat show you how. 


Kobertshaw: 


® 
CONTROLS COMPANY 
Mr. Controls 


BRIDGEPORT THERMOSTAT DIVISION + MILFORD, CONN. 

















| 
| Send me the Bridgeport bellows data checked below: (Dept. PA-125) : 
C) Full details on new, small-diameter bellows 7 
| () Bellows Engineering Catalog | 
| 
| 
NAME r 
| 
; COMPANY | 
| 
ADDRESS. | 
| 
CITY STATE 
Rccasiesesseeiniiceenieitieadeateenteteensieihi- cians deateteeihe ten eens nlieudtstieti nes cntsaniedinndanstiasiiniide denied 
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Lt. Col. J. Laitos 
AMDL Director 


W. C. Lazarus 
Technical Director 


ready had been doing the aerial testing. 
A test laboratory, an 80-ft. drop tower, 
storage and fuze test safety buildings, 
and facilities at several ranges are undet 
lacilities and equip 
study 
luze 


construction now 
recommended in a 
Diamond 
Laboratories, on contract. 


ment were 


made by Ordnance 


Laboratory Equipment 


Laboratory equipment includes 
eA gamma ray machine to determine 
the condition of fuzes after tests. It is 
portable, costs less than $4,000, can 
radiograph through as much 


m X-ray 


is eight 
inches of steel, and machine 
can be used with it. 
¢ Closed Icop television to help in re 
motely examining, inerting and section 
ing fuzes 
@ Device to simulate wide altitude, tem- 
perature and humidity ranges and pro 
vide conditions for sand and dust tests, 
fog and salt spray tests and rain tests. 
eA shock machine with a range from 
6 to 24 G's; a jolt machine capable of 
producing a deceleration of 200 to 275 
G's: a “jumble machine” to test safety 
and ruggedness of design during de- 
velopment; two vibration machines; a 
six-inch air gun for examining fuzes 
under different acceleration loads. 
e Later other equipment will be added, 
including a rig to simulate spin rates in 
spin-stabilized rockets and projectiles; 
1 centrifuge simulating 10,000 to 60,000 
G’s “setback” force; another centrifuge 
(or “programmed accelerator’) to pro- 
vide setback forces equal to those found 
in rockets and missiles; a static detonat- 
ing facility; and a retarding tank filled 
with soap bubbles, where test items can 
be slowed from about 3,000 feet per sec- 
ond to about 400. This will be backed 
up with a catch box filled with a low 
density material such as Celatex 
Dynamic fuze testing will be done on 
the damage potential range, a land im- 
pact range and a water impact range. 
include contraves 
CZR-1 and 
X-ray 


Instrumentation will 
theodolite 
l'astex 
equipment 

Some of the interesting work 
done at AFAC comes under the super 
\ir Munitions Develop 
It includes a Muni- 


geo phones, 
cameras and Micro-flash 


most 


vision of the 
ment Laboratory. 
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tions Planning Group—a small staff of 
high-rated civilians, all experts in then 
ficld, responsible both for current plan 
ning and for the future. Each branch 
in the lab also has an Advanced De 
velopment Section. 

Representatives of the lab are as 
signed to major aircraft manufacturers 
and the lab’s work is coordinated closely 
with the 
with universities and 
ind with the other services. 

Armament Laboratory 
clude 
e The “Nasty” spin-stabilized 1.5 inch 
air-to-air rocket for bomber defense, de 
veloped by North American Aviation, 
Inc. Spin-stabilization, accomplished by 
canting the rocket nozzles, and high 
velocity keep this tvpe of rocket from 
“weathervaning” into the wind when it 
is fired to the side or rearward Vhis 
tvpe of rocket from 
rocket guns, achieving its 
itv bevond the end of the 
e The T-110 rocket gun for 2.75 inch 
rockets. This fires a T-131 spin. stabil 
ized aircraft 
itely high firing rate 
e The T-132 rocket gun, firing 
stubby 38 millimeter (1.5 in.) rockets 
Canted nozzles or possibly canted fins 
will be The method of stabiliza 
tion depends on the intended altitude 
still exists over 


Air Proving Ground next door, 
rescarch groups, 


projects in 


would be fired 
highest veloc- 


barrel 


. 
rocket round at a moder 


short, 


used 
ind controvers' where 
fin and spin are the most useful 
Gatling gun techniques and 
rockets may produce rates of fire 
times faster than that of the | 
AFAC’s experts sa\ 
e Revolver cannons. The 20-millimeter 
M-39 is through its development stag¢ 
Research and development and product 
improvement were done by Ford Motor 
Co. after Armour Research Foundation 
did initial development work. Pontiac 
division of General Motors is producing 
it. Ford also did research and develop 
ment on the T-182-E4H 30-mm. 
volver cannon, and Oldsmobile is pro 
ducing it. Both of these weapons are 
clectncallv fired 
e Gatling cannons. Production of the 
l-171 20-mm. by General Electric Co 
began at Schenectady, N. Y., and is 
shifting to Burlington, Vt. The T-212 
1S being tested 


lighter 
many 


110. 


30-mm. now 


Emphasis on Ammunition 

Dr. David C. Sayles, assistant chief of 
the Gun and Ammunition Branch, said 
emphasis on conventional gun mechan 
ind at 


immunition per 


isms has been reduced recenth 
tention has turned to 
formance. 

Projectile shapes have not been modi 
fied vet, but “that does not mean it is 
not under consideration,” Dr. Savles 
aid. 

Launch velocity is 


pect of the branch’s work, and location 


in important as 


fehe sitet 


- 
; ~ 
” ‘ 
« 


. 


2 


... for designing and super- 
vising the manufacture of aircraft electro- 
Adams-Rite 
places at your command a full staff of 


mechanical control systems. 


experienced, specialized engineers and 
craftsmen — equipped to furnish the exact 
solution to your specific problem. In a 
modern plant fully equipped with advanced 
facilities, the highly trained Adams-Rite 
Organization is virtually an addition to 
your own in every phase of design—right 
through to the complete manufacture of 
the product itself. 

Adams-Rite has a background of many 
successful years in the aviation control 
quadrant field. The available talents and 
facilities of Adams-Rite solve one vital 
recruitment problem for you by offering 
the services of their highly specialized 
man-power, guaranteeing top performance 
to your most precise specifications. For the 
ultimate in efficiency, quality, and econ- 
omy, depend on Adams-Rite. 


Cessna 310 Door Bolting System 
by Adams-Rite 


A Complete Line of 
Hardware for all Aircraft 


LOCKS * LATCHES * HANDLES 
SANITARY VALVES * TIE-DOWN FITTINGS 


Adams-Rite aviation hardware 
products are used by every 
major aircraft company, bothin 
military and commercial fields. 


consult 


ADAMS-RITE 


now 


Note addresses in page advertisement facing 
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Controls For Every Type Airplane 


Consult us as soon as you know your requirements or have your preliminary specifications 


ADAMS=-R ITE MANUFACTURING COMPANY 


540 West Chevy Chase Drive, Glendale 4, California 


REPRESENTATIVES: CANADIAN —Railway & Power Engineering Co., Montreal 
EASTERN —Reciputi & Weiss, Inc., Amityville, N.Y. MIOWEST— George E. Harris & Co., Wichita, Kansas. 
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COMPRESSION 
END SEALS 
—are practically indestructible! 


E-I Compression End Seals are the most effective seals 
available today for tubular components. Specially devel- 
oped by E-I to exceed every requirement of the most 
critical modern application, they afford the highest degree 
of immunity to shock and vibration, violent change in 
pressure, temperature and humidity yet attained. Years 
of rigorous application experience prove this fact. 

High performance E-I Compression Type Terminations 
are also available in multiple headers, single lead terminals 
and plug-in connectors. Volume production and a tre- 
mendous range of standard 

types offer two-way economy 

that makes it possible to spe- 

cify the extra dependability 


SPECIAL APPLICATION AND CUSTOM SEALS afforded by E-I terminations  ,(yREAD EDT OO RESSION 


* CRYSTAL AND SUB-MINIATURE CLOSURES Grete pet: 
* DIODE AND TRANSISTOR CLOSURES a —— * , 
* PLUG-IN CONNECTORS 


* MULTI-LEAD HEADERS 
* SINGLE LEAD TERMINALS ELECTRICAL INDUSTRIES 
44 SUMMER AVENUE, NEWARK 4, NEW JERSEY 


*PATENT PENDING — 
ALL RIGHTS RESERVED 
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f f ha en a chicf factor in con 
sidering modification of ammunition 
Dr. Savles said “extensive programs’ 
ire underway on location of fuzes—with 
ifety and 100 reliability as the goals 

The lab is studying the effects of 
high temperatures and high-speed acro 
dynamics on trajectories and is investi 
gating the use of consumable cartridges 
vhich would simplify gun mechanisms, 
climinate storage problems and solve the 
jection problem, where damage to the 
ircraft is a possibility 

“A varicty of unconventional gun 
mechanisms, radically different” is un 
der study, Dr. Savles said. The shift to 
higher cvclic rates and larger ammuni 


n is aimed not only at increased kills 
but at quick kills—so a fighter has no 
time to fire back, and a bomber has no 

l its bombs on a second- 


r it is hit. 


Rocket Gun Advantages 


Becaus ore firepower and longer 
rocket guns 
1 Jaun r, the rocket 
proper buildup of 
‘sun boost” pre pel 
igniting the rockct’s 
wn propellants at the same time 

With this two stage effect, the ro 
hes its maximum speed at the burn 

n propellant—which 
rect than with Col 
ntional rocket. since the gun-fired 
cket has not used up part of its own 

ower t pe from the aircraft 

Gun launching gives higher sustained 
velocity and higher terminal velocity 
nd allow more of the rocket to b« 
used for warhead. In effect the rocket 
leaves a part of its “hardware” behind— 
the gun 


‘Programmed’ Rockets 
Ihe Rocket Branch is looking inte 


“programmed” rockets which would go 
through a pre-set program at the proper 
time after launching. Programs can bi 
sct in through jet vanes or control sur- 
facc The rocket might carry its own 
stabilized platform or accelerometer, 
plus a timer to tell it when to act 

The Rocket Branch also is working 

in “advanced warhead system” for 
“a verv long-range missile.” Securit 
restricts the lab from saving anvthing 
except that it « mplor s “brand new con 
epts heretofore not used in weapons.” 

Since all branches of the lab are on 
ganized on the systems concept, th« 
bomb and rocket branches are interested 
in expendable launchers and expendable 
pylons for aircraft wings. This “clean- 
wing concept” is aimed at increasing 
speed and range. 

Ihe same high speeds which have 
iffected other types of armament have 
radically affected bombs. ‘The aero- 
dynamic flow around a bomb-bay at 
high speeds can “hold” a stre imlined 


AVIATION WEEK, August 6, 1956 


Men, Methods and Machines 
teamed for CONTROLLED WELDING 


at Lavelle 


| Experienced welding engineers and technicians use individualized and 
advanced methods with Government Certified equipment to produce 
specification weldments at Lavelle. This accurately controlled weld- 
ing insures the Grumman engine shroud shown above against the 
stresses of high temperature jet engine speeds where peak per- 
formance proves the advantages of this specialized Lavelle fabri- 
cating service. 
Lavelle fabricates weldments of titanium, high temperature resistant 
nickel and steel alloys and aluminum .. . by resistance, automatic or 
manual inert gas, metallic arc, and oxy-acetylene welding. Weld 
quality is controlled by rigid inspection using X-Ray, Zyglo, Magnaflux 
and microscopic procedures. 
Major manufacturers depend on Lavelle’s controlled welding to meet 
exacting specifications . . . Lavelle’s dependable delivery to meet 
demanding production schedules. When your production standards 
require the finest in specialized fabricating services . . . contact Lavelle. 


This illustrated brochure gives additional data on Lavelle 
services. Write for a copy without obligation 


—6 BA AwllS 


' LAVELLE AIRCRAFT CORPORATION + NEWTOWN, BUCKS COUNTY, PA. 
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Illustration shows Bendix TMGLN system installed on the Curtiss-Wright J65W-4 Jet Engine 


ffers the first self-contained 
JET IGNITION SYSTEM 





This t™GLN jet ignition system has 
been performance proven and is 
currently in production on Curtiss- 
Wright JO5W 4 Engines for carrier 
based aircraft. 











Bendix* proudly announces the 
first self-contained jet engine igni- 
tion system. This system generates 
within itself the electrical energy 
required to fire the engine igniter 
plugs. This unique system, known 
as the TMGLN jet ignition system, 
employs a magneto type alternating 
current generator which allows the 
ignition system to operate inde- 
pendently of an outside source. 


Here is just another example of 
the ability and versatility of 


Bendix to come up with the best 
solution to any and all jet 
ignition problems. 


Whether your requirements call 
for the TMGLN self-contained Sys- 
tem or the conventional battery 
energizing type of jet ignition, 
youll do better with Bendix 

The Most Trusted Name in 


lenition. *TRADEMAR® 


SCINTILLA DIVISION, 
BENDIX AVIATION CORPORATION 
SIDNEY, NEW YORK 


Gendir 


Export Sales and Service: Bendix International Division, 


205 East 42nd St., New York 17, N. Y 


Canadian Representatives: Aviation Electric Ltd., 
200 Laurentien Bivd., St. Laurent, Montreal 9, Quebec 


FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, 


512 West Avenue, Jenkintown, Pennsylvania *¢ 


Avenue, Detroit 24, Michigan © 5906 North Port Washington Road, Milwaukee 17, 
Wisconsin * Hulman Building, 120 West Second Street, Dayton 


Burbank, California . 


ding, 18038 Mack 


2, Ohio ©¢ 8401 


Cedar Springs Road, Dallas 19, Texas * Boeing Field, Seattle 8, Washington °® 
Cc 


1701 K"’ Street, N. W., Washington 6, D. 
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bomb inside the bay, flip it upward 
igainst the aircraft, or cause it to fall 
without the proper stability. 

Increased speeds and the rarified ait 
of high altitudes also cause a stream 
lined bomb to 
fore it reaches the ground 


fly” long distances b« 


rherefore bombs are being redesigned 
into “bluff” shapes, more like that of a 
spool than like that of 
These have the advantages of stability, 
compactness and a slow fall 
desirable with nuclear weapons. 

A great deal of work has been donc 
but the Bomb Branch says that neither 
the aerodynamic problems nor the prob 
lem of containment of explosive within 
unusual shapes is solved completely 

Armament Laboratory is working on 
types of electrical fuzes 
vhich will replace the 150-odd mechani 
cal fuzes now in use he electrical 
fuze concept began after World Wat 
Il, taking off from the German Rhein 
metall-Borsig fuze. But Maj. Louis R 
Sert, chicf of the Bomb Branch savs 
the difference in the Rheinmetall-Borsig 
ind the Air Force’s electrical fuzes today 

like “the difference in a crvstal set 
radio and a superheterodyne.” 

AFAC’s Ballistics Directorate, under 
Maj. William M. Land Jr., takes ad 

intage of development testing done by 
the Bomb Branch, using “the 
back method” of collecting basic ballis 
tic data during early development 


a projectile 


whic h 1S 


four or hve 


pigg\ 


Aircraft ‘Mission Tables’ 


Among the tasks 
Ballistics Directorate is that of compil 
ing the Air Force’s new 
for aircraft 
the aircraft itself, and replace the old 
bombing tables, which were based on 
the bomb, regardless of the types of 
planes that were to use it 

Mission tables covers all of a plan¢ 


assigned to the 


“mission tables 
These are designed around 


weapons, giving descriptions, procedures 
for inspection, monitoring, inflight pro 
edure, emergency procedures, ete 
Some of the data is presented in graphic 
form but most is in tabular form. The 
directorate’s first mission table is being 
ompleted now. It will out to al 


interested agencies for comments 


or 
~ 


lhe directorate hopes to learn enough 
about the fundamentals of ballistics m 
modern aircraft to provide valuable in 
puts for the design of future weapons. 

New weapons developments do th« 
Air Force little good unless they can b« 
tested and evaluated properly. ‘The 
center subscribes to the philosophy that 
testing is a continuous spectrum—not 
something which follows development. 
It also believes the Air Force should 
participate im but not run contractor 
support tests. One of its stated missions 
is “to provide test resources and services 
for contractors and other governmental 
igencies.”” 


Che Vitro Corp. helps in this job by 
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in the 
Inspection Department 


with 


dy/chek 


the dye penetrant 
flaw location method 


Turco has engineered and built many 
fully automatic and semi-automatic 
Dy-Chek systems for positive flaw 
location on the production line. 
Whether you need a production line 
system or a method of maintenance 
inspection, Turco will be happy to 
assist or advise. There is no obligation 
for this service 


FOUR SIMPLE STEPS 

1. Clean surface 

2. Apply Dy-Chek Penetrant 

3. Remove excess Dye Penetrant with 
Dy-Chek Dye Remover 

4. Apply Dy-Chek Developer. Flaws 


are rev ealed. 


’ 
’ 
' 


TURCO PRODUCTS, INC. ; 


] 
’ 
‘ 


Processing Compound 


6135 So. Central Ave., Los Angeles 1, Calif 


FREE! 


Flaw 
Location 


Manual 

atten 
The Turco Dy-Chek Flaw Location 
Manual thoroughly discusses every 


aspect of flaw location with dye pene- 
trants. Subjects covered include: 


1. How dye penetrants work and on 
what they may be used, 
Use in the plant and in the field 

. Use on the production line 

Pre-cleaning 
Methods of applying dye penetrant 
materials 

6. Interpreting results 

7. Re-working defective parts 

To receive your copy, without cost or 


obligation, merely fill out the coupon 
be low. 


Please affix coupon tocompany letterhead 


TURCO PRODUCTS, INC. 
6135 S. Central Ave., Los Angeles 1, Calif. 


D2 Please have representative contact 
me to discuss flaw location with dye 
penetrants. 


(C0 Please send free Flaw Location Manual 


NAME 





TITLE 





Se 


Factories: Newark, Chicago, Houston, Los Angeles 
Offices in all Principal Cities 


Manvfactured in Canada by 8. W. Deane & Co., Montreal 











Above, sine wave modulated signal in presence o 
tontinuvous high voltage spark interference. > 


Below, 100% signal recovery of sine wave, lock of 
noise,’ with Hoffman Incremental Suppressor cut in 


HOW TO GIVE NOISE THE SILENT TREATMENT 


SITUATION: A submarine surfaced somewhere in iceberg country, attempting Hoffman Laboratories is engaged in these 
to establish communications with distant base. many other associated fields of electronics: 


‘ 


PROBLEM: Interference, or 


‘noise,’ critically garbles message reception. Radio 


Airborne Radar and Navigational Equipment 
Missile Guidance and Control Systems... 


operator cannot hear message above interference Electronic Countermeasures...Advanced Com- 


SOLUTION: Operator switches on Hoffman Incremental Interference Sup- 


munications Techniques in the VLF, HF, VHF 
and UHF regions...High Speed Search and 


pressor, an exclusive feature of Hoffman Communications Receivers. Atmos-_ fFlectronically Tuned Receivers. 


pheric noise is silenced—vital message comes through loud and clear 


This significant achievement in the 
science of communications has under- 
gone extensive field tests under rugged 
service conditions. Tests demonstrate 
that in CW, FSK and AM communica- 
tions, Hoffman-developed noise limiting 
techniques can give 100% message re- 
covery from a signal containing atmos- 
pheric static 80 decibels greater than the 
carrier. Interference caused by static, 


This creates a constant need for engineers 
and physicists of highest calibre. Professional 
stature in mechanical engineering, electrical or 
corona discharge, lightning and most _ electronics engineering or physics is required. 
man-made noise is reduced to a mini- write Vice President of Engineering: 
mum. Result: clear, reliable radio-com- 
munications under extremely adverse 
operating conditions. The imaginative 
engineering teamwork and skill that pio- 
neered in the reduction of noise in radio 
communications is ready to tackle your LABORATORIES INC 
communications problems too—from . ; 
basic research through final production. 


diary of H 


A sut ffman Elect porat 
3761 SOUTH HILL STREET, LOS ANGELES 7, CALIFORNIA 
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@ ARMAMENT 
operating range facilities under the Di- 
rectorate of ‘Technical Support, with a 
staff of nearly 300 engineering and tech- 
nical personnel. The directorate does 
what its name implies—providing draft- 
ing services, doing sheet metal work, 
installing instrumentation in planes, 
reducing and computing test data, and 
)perating the ranges in conjunction with 
Vitro. 

Installations work now is limited 
mostly to modification of stock model 
iircraft. Major installations are done by 
the contractor or at Wright Air De- 
velopment Center. 

In the future the directorate, under 
Col. Henry B. Kucheman, Jr., expects 
to take over most of the major installa- 
tion work. 

AFAC has its first precision clec- 
tronic tracking svstem—a Nike radar—on 
the base now, undergoing the necessary 
nodifications. It will track at greater 
mges and higher track rates and with 
iigher accuracy in restricted visibility 
l\+ 


nacions 


In the field of test equipment, the 


] 
nter is developing or overseeing the 


leve lopm« nt of 

e An automatic exposure-control device 

for photo-theodolites which changes ex 

ure to compensate for rapidh chang 

ing light conditions as the instrument 

veeps the sky. This should produce a 
msiderable increase in good films 

e A device to change the focus of photo 
ptic instruments automatically. 

e A telescopic-photographic recorder to 
ve very long-range photos with greater 
ctail. ‘This is near completion. 

e An infra-red bort sight device to pro- 

vide more accurate information on the 
pace position of an aircraft, in digital 

form, which speeds up data reduction 
greatly. Use of the infra-red technique 
increases both range and accuracy. 

e An electronic dive angle control. d« 
ice which uses APS-42A radar and 

places a system of sighting wires, called 

“harp” and the harp’s human ob 
crvVcl 

e A platform for ground testing of tu 

rets fired under conditions of pitch, roll 
ind vaw 

e A dynamic fire control assessor which 

checks the radar tracking of a moving 

target against ballistic results. 

e A sharp-winged tow target for use at 

speeds ibove Mach A This target, a 

modification of the East Coast Aero- 

nautics, Inc., “Redbird,” has been flown 
successfully at Mach .9 several times. 
AFAC’s 6570th Chemical and Ord- 
nance Test Group, with headquarters at 
the Aberdeen Proving Ground and de- 
tachments at Edgewood Army Chemical 

Center and at Dugwav, Utah, supports 

testing done by the Army Ordnance and 

Chemical Corps. The 6571st Mainte- 

nance Group (Aircraft) operates and 

maintains 70 different planes of some 

27 different types at Eglin. e 
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CAPTURING THE UNKNOWN 


WITH HI-SPEED CAMERAS BY 














- : 


. 
tracking with a 48 inch lens is this specially mounted 


Mitchell 35mm camera, at the United States 
Naval Ordnance Test Station at Inyokern, 
California. Over 50 Mitchell cameras are 
regularly used at this test station, including 
16mm Hi-Speeds, 35mm Standards, 35mm 
Hi-Speeds, Chronographs and 70mm models. 


foday Mitchell cameras are actively 
engaged in providing exacting high speed 
motion picture photography for research, 
development and test work throughout 
the world. 

Among the users of Mitchell cameras are 
the U.S. Air Force, U.S. Army, U.S. Navy, 
U.S. Department of Commerce, National 
Institute of Health, National Film Board 
of Canada, Societe Belge Industrielle and 
National Advisory Committee. In addi- 
tion, scores of projects throughout the 
laboratories of our nation’s colleges and 
universities are using Mitchell cameras in 
their work. 


Write for complete information. 


666 West Horvard Street, Glendale 4, California 
Cable Address (MITCAMCO 


of the professional motion pictures shown throughout 
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yy 
ere WW’ G6i1 plastic 
°C arta windshield gives 


distortion-free vision for 
landings and take-offs! 


The Sierracin 611 laminated windshield on Lockheed’s new T2V-1 jet 
trainer gives excellent distortion-free vision for greater safety in early 
training approaches, landings and take-offs. Although other materials 
were tried and tested, the Sierracin 611 windshield, formed by Swedlow 
Plastics Company, was selected because of its precision optigal standards 


Sierracin 611 is an improved transparent glazing material that is setting 
new standards for transparent enclosures. It is a polyester base, thermo- 
setting clear plastic material available in sheet stock in a wide range of 
thicknesses and sizes in either monolithic or laminated form. The high 
strength, low weight and craze-resistance of Sierracin 611 make it well 
suited to the requirements of high speed military aircraft. Further tech- 
nical data—samples—are available without obligation. Check coupon today. 


The new LOCKHEED T2V-1 is the world's 
safest jet trainer for carrier operations 
because it permits shorter take-offs and 
safer landings at slower speeds 


1121 ISABEL STREET, BURBANK, CALIFORNIA 


SIERRACIN 611 I§ A PRODUCT OF THE Please send me 


without obligation, technical data and 


umples of SIERRACIN 611. 


Sioemacin | ~ 


COMPANY 


CORPORATION STREET. 


CITY 

















FIRST PHOTO OF SINGLE ATOMS (TUNGSTEN) 


AFOSR Sponsors Exploration of New Scientific Areas 
Brussels Office Links ARDC to European Scientists 





Steel Products Engineering 


Sel 
J . * . . 
Aviation Division 

Accessory Gear Assemblies, Actua- 
tors, Transmissions, Computers, Con- 
trols, Bomb Hoists, Gun Turrets, 
Radar Tracking and Scanning Assem- 
blies, Power Recovery Units, Com- 
pressor Rotors and Turbine Sections, 
Blades, Buckets, Vanes. 


Scramble! 


A familiar word is fast acquiring a new meaning. Scramble! ... 
unidentified aircraft. It sums up the alertness of our air defense. 
It represents our greatest safeguard against invasion. To the companies 
that manufacture our jet aircraft, another name now represents 


the highest standards in aircraft components: Kelsey-Hayes. 


KELSEY-HAYES 


Kelsey-Hayes Wheel Co., Detroit 32, Mich. « Major Supplier to the Automotive, Aviation and Agricultural Industries 


TEN PLANTS / Detroit and Jackson, Michigan; McKeesport, Pa.; Los Angeles, Calif.; Windsor, Ontario, Canada ¢ Davenport, lowa 
(French & Hecht Farm Implement and Wheel Division) © Springfield, Ohio (sPEcO Aviation, Electronics and Machine Tool Division) 
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SINGLE PULSE chemical shock tube at Cornell Acronautical Laboratory should produce clues to combustion processes 


Air Foree Boosts Status of Research 


Washington—One of the most im- 
portant developments in the Air 
Force today is the increased aware- 
ness of the need for early research if 
USAF is to maintain its qualitative 
lead in weapon systems. 

One of the most important results 
of this awareness is what has happened 
to the Air Force Office of Scientific 
Research, manager of a major portion 
of USAF’s exploratory research pro- 
gram. 

OSR 


Scientific Crossroads 
OSR is been given auth 
Aur Statt as we 
government 
natters. It is lo 
1 scientihc 
Ol 1 COMMU! 
hip points OF view 
unt out 
ions have their head 
ot 


that 33 
government 


AVIATION WEEK, August 6, 1956 


e® ARDC 
e@ OSR’s 


] 


‘ 


OSR 


major effort 


importance 


USAT 


@ OSR’s feeling, 


' ; 
1) } 


ARDX\ 


aa 


HISTORY'S FIRST photograph of single atoms on the surface of a solid was made by 


Dr. E. W. 


Muller with ion emission microscope 


it Pennsylvania State University 











COMMANDER 


Brig. Gen. H.F. Gregory 





DIRECTORATE OF 
BIO SCIENCES 


Lt. Col. C.W. Craven Or. 


AEROMED. 
Div. 


Or. H. E. Sovely 


BEHAVIORAL 
SCIENCES Div. 


Or. C.L. Hutchinson 





PLANS AND 
POLICIES OFFICE 


Lt. Col. JW. Worthman 


DIRECTORATE OF 
AERO. SCIENCES 


Cc. R. Kopian 


MECHANICS 


Mr. E. Hoynes 


MATHAMATICS 


OFFICE FOR 
ADVANCED STUDIES 


Or. M. Alperin 


ADVOCATE 


DEPUTY COMMANDER FOR 
OPERATIONS 


Col. W.O. Dovis 


Div. Div. 


Div. 


Or. M. M. Andrew 


COMBUSTION 


DYNAMICS Div. 
Lt. Col. PB Atkinson 


problems and new ideas,” Brig. Gen. 
Marvin C. Demler, ARDC’s Deputy 
Commander for Research and Develop- 
ment, said. ‘They have to work on the 
problems, and the new ideas get drop- 
ped.” 

Power's Big ‘R’ 

Lt. Gen. Thomas S. Power, ARDC’s 
commander, is acutely aware that the 
press of time and the command’s awe- 
some responsibility—from the first glim- 
mer of an idea until the resulting piece 
of hardware is in its grave—sometimes 
has forced ARDC to do development 
work at the expense of research. He has 
taken many steps to remedy this. 

“I would never be criticized for what 
I didn’t do in exploratory research,” 
Gen. Power said, “and this is just where 
I should catch hell.” 

OSR’s commander, Brig. Gen. Hol- 
lingsworth F. Gregory, said that in the 
past “there has been a big ‘D’ and a 
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little ‘r in R&D, and Gen. Power 
wanted to give the ‘r’ a bigger status.” 

Three years ago OSR had some 200 
projects under way. More than half the 
contracts were for less than $20,000.° It 
now has from 550 to 600 projects go- 
ing, at an average cost per contract of 
$30,000. 

Fewer than 10 per cent of its con- 
tracts are with industrial research organi- 
zations. Most of the rest are with 
universities, although industry’s interest 
in exploratory research is growing rap- 
idly, partly as a result of stimulation by 
OSR. 

OSR’s staff of 115, which will grow 
to about 135 in Fiscal '57, includes only 
two dozen Air Force officers. 

In Fiscal 1956, OSR had a budget of 
about $14 million. (Almost every dollar 
goes on contracts. OSR’s operating bud- 
get is very small). 

For Fiscal 57 ARDC has set OSR’s 
budget requirement at $25 million and 





STAFF JUDGE 


Copt. L.H. Arber 


DIRECTORATE OF 
PHYSICAL SCIENCES 


Dr. W.J. Otting 


PHYSICS 


Or. W.J. Otting 


NUCLEAR 
PHYSICS DIV. 


: : aE 


DIRECTORATE OF 
MATERIEL SCIENCES 


Or. A.G. Horney 


CHEMISTRY 
Div. 


Lt. Col. K. Stombough 


SOLID STATE 
SCIENCES Div. 


Mr. C.Yost 


is still pressing for that. OSR’s total 
program costs not much more than a 
long-range bomber, and a single research 
finding might save billions of dollars. 


OSR’s Threefold Mission 


OSR’s mission is threefold: 
¢ Plan, initiate and manage an explora- 
tory research program “to provide new 
scientific knowledge” which may result 
in “significant new concepts of air war- 
fare and steady improvement of aerial 
weapon systems and their use in air war- 
fare.” 
e Recognize the implications and possi- 
ble applications of significant scientific 
advances. 
e Recommend to Gen. Power policies 
and procedures which will encourage 
and stimulate research and “enhance 
relations with the scientific commu- 
nity.” 

Col. W. O. Davis, Deputy Com- 
mander for Operations, sees OSR’s job 
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DEPUTY COMMANDER FOR 
RESOURCES 


Col. PA. Gagge 


ADMINISTRATIVE 
OFFICE 


CwoO C.B. Suarez 


RESEARCH 
INFO. OFFICE 


Dr. H.J. Wooster 


COMPTROLLER 


Maj. J.F. Mozy 


PROCUREMENT 
OFFICE 


Lt. Col. A.W. Thoyer 


as one of communications. He said 
OSR is a service organization, dealing 
only in ideas 

“The only in-shop work we do is 
thinking,” Col. Davis said. “We arc 
managers, and managers are translators 
‘The proper communications pattern is 
management.” 


Speaking Several Languages 


OSR’s translators must speak the 
languages of practical military men, 
scientists, industry's planners and engi 
neers—and the not always easy language 
of the Defense Department, Bureau of 
the Budget and Congress—that is, the 
publ. 

even within thosc 
spcak many dialects. The “fragmenta- 
tion of means that even 
scientists of different disciplines do not 
always understand cach other readily. 
OSR attempts to serve as their line of 
communication, 


areas OSR must 


science” 
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The military were slow to 
learn the complex job of managing 1 
scarch, but Col. Davis feels that OSR 
has had considerable success along this 
line. 

OSR currently is doing a study for 
the National Research Council to see 
how its techniques can be applied on a 
national level 

OSR feels that its stimulation of re- 
search produces a number of important 
by products: 
®@ Cross-education of scientists. Acro- 
dynamicists, for example, have found 
that dissociation, ionization and recom 
bination of particles of air and metals 
round the nose-cone of a hypersonic 


services 


missile produce problems with which 
they aren’t equipped to deal. Therefore, 
the physicist and the chemist have been 
brought into acrodynamics and hyper 
sonics in a new way. (These new 
ciations have brought not only new ideas 
but new names: USAF now refers to 
these areas as 
and “‘acrothermochemistr 
e Cross-fertilization at the weapon sys- 
tems level. “Solving a problem in one 
area contributes to and 
enables the weapon system planner to 
work in somewhat less than his usual 
vacuum,” Col. Davis said. “It gives him 
a realistic reading both on what we can 
do and what the Russians can do 
“Fundamentally, we are optimistic 
and bv being so we also are being most 
conservative,” he said. ““To be 
tifically pessimistic woukl be to say that 
the Russians couldn’t do the job cither.”’ 
e Building the nation’s scientific poten- 
tial. Aside from the cross-education of 
scientists, almost every OSR contract 
with a university attracts graduate stu 
dents into areas of USAF interest. OSR 
estimates, for instance, that some 1,200 
eraduate chemistry students have been 
lrawn into work on OSR contracts and 
1ave gone on into industry. 


“Prior to World War II nearly all of 


aSSO 


“acrothermodynamics” 


inother area 


scicn 


@ OSR 


the basic rescarch was being done 
abroad,” Col. Davis said. “Even today 
a great many of the people doing basic 
research in this country are foreign-born 
a great need to replenish 
the reservoir of basic scientific knowl- 
cdge and create a new potenti il.” 
Although exploratory work 
be research that won't pay off 
velopment for five to ten vears or more,’ 
Col. Davis OSR is continuall 
coming up with results that may be im 


There is 


should 
in rari 


said, 


mediately useful 

Exploratory research as USAF define 
it is research done not in direct s ipport 
requirement, but 


related to USAT’ 


of in existing 


“aimed” research 


gencral objectives 


Areas of USAF Interest 
Since OSR must work in this almost 


unbounded area over a period of man 
has divided USAF’s scientif 
into seven broad areas which 


vcars, it 
interests 
will remain the same possibly as long 
there is an Air Force 

@ Atmospheric fight. 

e Extra-atmospheric flight. 

© Detection & identification. 

e Communication & control. 

e Information handling & analysis. 

e Target reduction. 

@ Human effectiveness. 

Its four operating directorates at 
nine divisions are broken down similarh 
to the 
university, 
ind communications problems in d« i 


classical science divisions at a 


which weanizational 


CaSCS 


ing with the universities 
Directorates & Divisions 


They are: 
e Directorate of Bio-Sciences, with an 
\cromedical Division and a Behavioral 
Sciences Division (social and phycho 
logical sciences 
e Directorate of Acronautical Sciences, 


with Mechanics, Mathematics and 





Brig. Gen. Hollingsworth Franklin 
Gregory, Commander, Air Force Office 
of Scientific Research . . . born Rock- 
well, Tex., 1906 . . . graduate Missis- 
sippi College, 1926; Air Corps Tech- 
nical School, 1932; Armed Forces Staff 
College, 1947; Armed Forces Industrial 
College, 1949; Strategic Intelligence 
School, 1951 learned to fly at 
Brooks and Kelly Fields . . . research 
and development duties, Materiel Com- 
mand, Wright Field, 1938-1942 
Seventh Air Force in South Pacific in 
World War Il . . . USAF Hq. in require- 
ments and research and development 
posts senior military member, 
Office of Chief Scientific Advisor, AEDC 
... Air Attache in Paris, July, 1952 to 
February, 1956 when he took com- 
mand of AFOSR. 





SYSTEMS CAPABILITY 


—where to look for it! 


For systems work, at the discussion stage particularly, 
you must look beyond narrow fields of capability. The 
norm should be a company’s past and present per- 
formance in all the technical fields and branches of 
industrial science systems work calls upon today. 

The more deeply rooted you are in all the things of 
which systems are comprised, the better able you are 
to produce completely dependable systems. 

Bendix has an engineering and research staff of over 


9,000 with an exceptionally broad range of technical 
abilities. 

Over 380 million was expended on engineering and 
research functions in fiseal 1955. 

Twenty-four widely dispersed manufacturing divi- 
sions located coast to coast employ 50,000, 

The Bendix Systems Planning Group at headquarters 
in Detroit coordinates major systems work and gives 
you a single, centrally located contact. 


Bendix offers exceptional ‘apabilities 


i Sf-lologeiic we sf-salebh dt tie wile} ¢-) 
deeply rooted in all the 
dabbeletwe) ae gat lesal 
systems are comprised, 
Bendix is better able 
to produce completely 


DEPENDABLE 
SYSTEMS 


in every phase of systems work 


DISCUSSION + CONCEPTUAL DESIGN 


* ANALYSIS + RESEARCH & DEVELOPMENT 
* PROTOTYPE DESIGN & MANUFACTURE 
¢ ENVIRONMENTAL & OPERATIONAL TESTS 


¢ SYSTEMS PRODUCTION + SUPPORT 
& FIELD SERVICE 


Benndie” 


AVIATION CORPORATION 
FISHER BLDG., DETROIT 2, MICHIGAN 








®@ OSR 


Combustion Dynamics Divisions. 

@ Directorate of Physical Sciences, with 
Physics and Nuclear Physics Divisions 
e Directorate of Material Sciences, with 
Chemistn nd Solid State Science 
Divi 


Communication Channels 


OSR nstantlv advertising for new 

ym plishe its 

nd communi 

public itions. bv hav 
ittend scientific m« 

tics and industry. CHECKS MACHINERY OPERATION 
entin ccenneg ' AND CONDITION — measures permis 


WAYS YOUR c. sible vibration and balance tolerances 
COMPANY | 
CAN BENEFIT 
ossibly the three most impor using portable 
ARDC a creased empha , 
rote about USAF: Chinkong IRD 


tems, and the wor | Wibration analyzers 


; 


h the 
mportant part 
the long-range plan No matter what your product 


mmand. It n or process, IRD vibration 
b ( il 1 imb . ckl 
we ten analyzing and portable balanc- BAST TROUBLESHOOTING avickly 


nd industr 3 Pibpoints part causing vibration, 
h Information Of ing equipment can help you 


make it better . . . and at less 
cost. 


Hundreds of manufacturers 
are utilizing IRD vibration 
analyzing equipment as a 

amental i 1eir plant 
The Long-Range Future fundamental in the plant 
programs to attain greater 
I nt 


111 . . ° 
production precision, efficiency 


and quality on machine tools; 
smoother operation and longer 
life on pumps, motors, blowers, 
generators, gyros and all types 


of rotating equipment. 
DYNAMICALLY BALANCES, “‘IN-PLACE 


== without costly tear<iown 


Write today for an 
in-your-plant 
demonstration 


Perhaps you t 
ating a bit 1 
happy t have an IRD Sales Engineer 

ate on your equipment ist 


igh, right now. We'd | 


a 


demonstr 
write or phone. N blization of ¢ 


A 


t of thinking j Np i 
OSR looks to Rand, Inc., the operat J y vv I 
ing commands, the Air Staff and other vibration analyzers 
neies for studies like this, But, as % 
We have not put uy 
scientists,” Col. Davis 
Sa not believe all good 
entists are already at work.” Ji vternotional ) ; Coe and Deveiopment corp 801 thomas lone, columbus, ohio 
In spite of the shortage of engincers 


» oul 
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Cutler-Hammer Hermetically Sealed Relay 
Family is Growing Steadily 


The line of Cutler-Hammer Hermetically Sealed Aircraft Power Relays is con- 
stantly being extended with new types and capacities. They reflect the years of 
intensive development and research by Cutler-Hammer engineers in close co- 
operation with leading aircraft builders. Designed for use in higher ambient 
temperatures and better able to withstand shock and vibration, they meet both 
present and future needs for environment-free dependability. They offer longer 
life and contribute directly to increased safety. 

Only permanent non-aging materials are used. All metal parts (except those 
carrying current or those in the magnetic structure) are stainless steel. The stain- 
less steel case is covered both outside and inside with a special blue glass fused thereto 
at extremely high temperatures. This special glass is chip-proof and has great 
dielectric strength with maximum recovery should a flashover occur. 

These new relays are standardized to be generally interchangeable with presently- 
used unsealed relays. As this advanced line is being extended continuously as to 
types and capacities, be sure you have the latest data. Write on your company 
letterhead for the 1956 edition of CUTLER-HAMMER AIRCRAFT ELECTRICAL 
CONTROL, Pub. EE-140. CUTLER-HAMMER, Inc., 1471 St. Paul Ave., 
Milwaukee 1, Wis. 


Cutler-Hammer Leadership in Aircraft Control 

tion and long-range planning. It has sup- 
plied complete lines of equipment, not 
merely the items of widest use and most 
profitable manufacture. Today, as for the 
decades past, Cutler-Hammer engineers are 
working closely with the aircraft industry's 
leaders . . . thinking ahead, planning, de- 
signing and building for the future. 


Cutler-Hammer has long held the respect 
of the aircraft industry because this com- 
pany has been part of the aircraft industry 
for 35 years. It has never been an oppor- 
tunist supplier. It has pioneered the designs 
others have followed. It has sought to serve, 
not merely sell. It has been in the forefront 
of all co-operative activity in standardiza- 


Here is the record: 


50 amp. single pole, sin- 
gle throw Class A power 
relay. 


200 amp. single pole, sin- 
gle throw Class B power 
relay with N.O. and N.C. 
interlocks. 





Pe 
25 amp. three pole, single 
throw Class B power re- 
lay with N.O. and N.C. 


interlocks. 


100 amp. three pole, sin- 
gle throw Class B power 
relay. 





1920 Cutler-Hammer designed and manu- 
factured the first line of switches ever cre- 
ated specifically for use in aircraft. 


193g Cutler-Hammer designed and manu- 
factured the first d-c power relays ever 
created specifically for use in aircraft. 


1943 Cutler-Hammer designed and manu- 
factured the first a-c power relays ever 
created specifically for use in aircraft. 


1949 Cutler-Hammer started develop- 
ment of the first environment-free power 
relays for use in aircraft. 


1953 Cutler-Hammer submitted samples 
and certified test reports on the first her- 
metically sealed power relay to WADC and 
Bu. Aer. Cutler-Hammer configuration was 
adopted as industry standard by ASG. 


1955 Cutler-Hammer designed and manu- 
factured the first one hole mounting Lever 
Lock aircraft switches. 


50/25 amp. single pole, 
double throw Class B 
power relay. 





25 amp. three pole, dou- 
ble throw reversing duty 
Class B power relay. 


Cutler-Hammer Power Relays—Finest in Flight 
Cutler-Hammer Hermetically Sealed Relays are 
designed to meet Spec. Mil. R. 6106B (A.S.G.). 
Operate at 80,000 feet. Class A in ambient tempera- 
tures to 71° C, withstand vibrations 10 to 500 cps, 
10g. Class B in ambient temperatures to 120° C, 
withstand vibrations much higher than 500 cps. 


CUTLER-HAMMER 


eS 
AIRCRAFT CONTROL 





dou- 
duty 


ight 

are 
G.). 
era- 
cps, 


@ OSR 


and scientists, Col. Davis believes that 
as far as percentages go, “your younger 
generation is possibly better than in the 
past, qualitywis¢ ; 

But OSR—with its great need for 
“generalists” who can deal across the 
board of scientific disciplines—has 
learned that too manv universities give 
technical training rather than educa- 
tion.”” Col. Davis said 

[oo often the scientist or engineer 

has not had enough general physics and 
mathematics so he can at least sce how 
what he does affects other fields.’ 


Need Understanding 


For this reason, among many others, 
OSR’s primary aim is to gain and help 
other scientists to gain an understand 

broader than their own specifi 
OSR’s new crest will bear the 

First acquire understanding.” 
If we got understanding prior 
development ” Col. Davis said, “we 
could do the development in half the 
time, instead of having to operate in 
the dark as we do in so many fields 

now j 

OSR’s Office for Advanced Studies, 
Post Off Box 2035, Pasadena 3 
Calif., has the r ponsibility ‘to think 
in these scientific areas” listed above 

seck this understanding 

1 staff of nine, which will b« 
increased to 15 in the next vear or so 
Chev are hired not as inventors or engi 
neers but as thinkers. The office en 
gages in summer studies, picking up 
consultants in various fields as they arc 
needed. It also monitors some of OSR’s 
contracts in the West Coast area 


Advantages of Contracting 


OSR’s svstem of buving the research 
time of others has manv advantages 
© The man who does the work wants to 
do it. Usually he has proposed the 
project himself. Some 40 per cent of 
OSR’s proposals come in without pre 
vious contact with the scientist 
@OSR buys talent which USAF could 
not reach otherwise. Even if the Air 
Force could induce the world’s best re- 
search brains to leave university and 
laboratorv life and work for it, it could 
not afford them. With the contracting 
system, however, it can reach not only 
the best in this country but also in 
Kurope. ARDC’s European Office at 
Brussels investigates sources and sends 
proposals back to OSR for evaluation 
sce following article). If OSR likes a 
proposal it transfers funds to Brussels 
and the office lets the contract. 
@OSR can be selective among thesc 
highly-qualified sources. Even though it 
always is anxious to find new sources, 
it receives proposals in a ratio of six to 
every contract granted. 
e By sending men to Europe periodic- 
ally to monitor its contracts there, OSR 
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REVERE FUEL METER 
reads 
directly 
in pounds 


* 


No more separate sampling of military aviation fuels to determine 
specific gravity . . . no more computations to convert gallons into 
pounds. This new Revere Gravimetric Meter measures fuel delivered 
from tank truck or fueling pit to plane directly in pounds . . . in one 
easy step. 

Because fuel energy is proportional to weight rather than volume, 
the new meter facilitates precision flight planning. It also minimizes 
errors in weight-and-balance computations. 

It contains two measuring elements . . . a highly accurate Neptune 
Red Seal volumetric meter, coupled with a sensitive Revere Densi- 
tometer which continuously measures the density of the fuel passing 
through the meter. The Gravimetric Meter automatically compen- 
sates for changes in density caused by temperature variation or 
change in type of fuel, ranging from 5.4 to 7.4 pounds per gallon. 
Accurate to 0.5% of total delivery. Flow range is 250 to 2,200 ppm 
at density of 7.4 ppg; 250 to 1,600 ppm at 5.4 
ppg. Other flow ranges available. Meets ap- 
plicable sections of MIL Specification F-8615. 


Write today for Bulletin 1060 
. . . full details of the Revere | 
Grovimetric Meter for Ground Fueling | 


CORPORATION OF AMERICA» 


WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company 
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EVEN THIS IS TOO MUCH! 


Fighter, bomber, transport or missile, today’s high 
performance aircraft cannot allow even one drop of 
volatile fuel or fluid leakage at a critical point. Not 
only for safety, but frue economy, too. 


Our business is safe, sure static sealing of fittings, 
fasteners and flanges. If you have a sealing problem 
why not ask us about the ‘*O-Seal family.”’ 


FRANKLIN C. WOLFE Co. 
“sealing design specialist” 
Culver City, California 
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ilso serves as a liaison between the 


European and Amcrican scientific com- 
| 






munitics 

@ OSR gets ideas and weapons it would 
not have otherwise, and at an extremely 
] Onc breakthrough at 
the explor itorv research level can save 


millions of 







ow cost 


mayo 








research and development 






dollars. 
eIn addition to the resources of uni- 
organizations, it 





versitics and 
has the rapidly growing research facil- 
ities of industry available to it 

lor the simple reason that USAF will 
never be able to pay for all the research 
needed in support of new aerial weap- 
ms, OSR has isking industry to 
| reasonable 


private 








been 
1 costs on a 


industry has 






rare resca’re 
isis. Gen. Gregory 
ven “excellent cooper ition” so far. 
Most of 

t classified nor proprietary and it will 
be of use to industry as much as to the 





said 






the research at this level is 







\ir Force,”” Gen. Gregory said. “Industry 
realizing this, and we are working 





ith them to a greater and greater 
xtent ‘ 

Most of OSR’s 
tively little with industry because of the 
of their research. But the Me- 
hanics Division—which deals with 
fundamental fluid mechanics, acroclas- 


said its con- 






divisions work rela- 





nature 






ticity and solid mechanics 
tracting breaks down roughly this way 
e American universities—$2 million 
e Institutions—$ 140,000 
@ Industry—$ 1 30,000. 
¢ European sources—$7 5,000 
One Mechanics Division project illus 
trates how tough a job OSR has in trv; 
ing to recognize implications of scien- 
tific work and then sell it to others 
About four years ago Dr. Edwin L. 
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HIGH-SPEED IMPACT PRODUCES CRATER EFFECT 















te, 





sd 










PLA. 


research pl TC I 
it Maryland University’s Institute for 
lluid Dynamics and Applied Math« 


matics, wanted to study d 


Resler, an 


issociate 


sociation of 


i 
iir molecules subjected to extremely 


high temperatures and pressures 
Ife proposed a shock tube that would 
ind pressures up 


it \l iC h 


imulate temperatures 
to those which would be found 
10, and possibh even Mach 100 

Although many heard of the 
proposal scoffed at it, several industrial 
companies now are using the tube, and 
it is the only one that can give data in 
the Mach 40 range. 


who 


High-Speed Impact 

Another example of 
scarch that may pay big dividends is 
the high-speed impact phenomenon dis- 
covered by Dr. von Valkenberg at the 
University of Utah. 

Using a gas gun, he fired plastic pel- 
lets into targets of wax. This gave low 
shock velocities. It did not require high 
velocity to get penetration. As the 
velocity of the pellets increased, pene- 


exploratory re- 


trations were deeper, just as expected. 


But at a speed around 8,500 mph., 


the pellet suddenly exploded or sub- 
limated, making a shallow pentration 
but a wide crater, apparently because 


the pellet’s energy was released so fast it 
turned from a solid to a gas 

Phis crater-producing phenomenon 
iow is being investigated with metals. 
ARDC officer suggested it might 
eventually find application in an anti- 
missile missile’s warhead. Small par- 
ticles hitting an incoming ICBMs skin 
might cause tiny explosions, making the 
skin “pock” to such a degree that fric- 
tion would burn it up. 


Onc 





: NEW FACILITY 
ws RESEARCH 


+ DEVELOPMENT AND 
TECHNICAL LIAISON 


\e 
ys?) NOW AVAILABLE — staff of re- 


7) search consultants specializing in 


“Ay guided missile instrumentation 
Bo4 . . to coordinate your research 
f*®& and development capabilities with 
4 
wo the requirements of the Department 
Xe of Defense We maintain liaison 
yr 4 with principal research and develop- 
— ment centers and missile test instal- 


lations. Inquiries invited from private 
industry. 


* Dhm RESEARCH 


h CORPORATION 


Technical 
Representation 


ing’ 


4 


ere 


Research 
Consultants 


STODDARD BLDG. 
COCOA BEACH FLORIDA 
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BALLISTICS 
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SHERMAN FAIRCHILD & ASSOCIATES 








PLAN FOR 
PRECISION 
FLOW MEASUREMENT 


THROUGHOUT THE AIRCRAFT INDUSTRY, bearingless Pottermeters are delivering 
accurate flow data during testing of aircraft, engines, rocket motors, and hydraulic 


systems. 
LINEARITY WITHIN *%%% over an exceptionally wide range, as well as long life in 
difficult service, is obtained through hydraulic positioning of the unique “floating 
rotor”. This patented design feature, found only in the Pottermeter, completely 
eliminates thrust friction and does away with inaccuracy and maintenance prob- 

lem due to bearing wear. 
APPLICATIONS include reciprocating, jet and rocket engine test cells and 
flight test work. Pottermeters are also in wide use in handling aircraft and 
rocket fuels, acids, liquefied gases and abrasive suspensions. 


WRITE for bulletin S-1 giving a complete description and performance data. 


POTT ERO RUTICAL clo 


0 ‘a 
. Sa 
‘/ {/ (-]) Route 22 + Union; tse \ ck 6-3010 
; Makers of “Potter Eng oan “Sie cams w 





@ EUROPEAN OFFICE 


Brussels Office Links ARDC 


T 2 e : S © ee . 

o Lurope’s Scientific Research 
Brussels, Belgium—The European Office of the Air Research and De- 

velopment Command is USAF’s window on the European scientific world. 
It serves not only to scout Europe’s foremost scientific talent but also 

as a liaison point between the American and European scientific communities 

—a focal point for the exchange of scientific information. 


Ihe European office was established 


] t-> 
LYo2 


late in It has no budget of its 
wn, letting contracts only for ARDC 


enters at home, with funds which they 
provide. 


Exploratory Research 


lo date the 
ontracts, 


has let some 200 
of them in the 


most 


office 
1 great many 
rator 
f them unclassified 
The office headed bv Brig. Gen 
Don Flickinger background fit 
him well for the job. His last two as 
gninents before Brussels were as 
Director of Rese irch it ARDC 
Headquarters and as first chief of the 
\ir Force Office of Scientific Research 
ifter it achieved center status 
Since a great deal of the Ku 
ffort is in the exploratory 
held, OSR is one of Gen 
vest customers 
Gen. FI lickinger’s 
33. But through 
isits from Au 
Officers, pres 


nouncements 


field of expl research and 


W hose 


ope ill 
resca;©e h 


Il lickinger’s 


totals onl 


mectings, 


staff 
scientific 
lechnical Liaison 
AGARD an 
personal contacts, ind 
the frequent visitors from ARDC in 
tallations in the United States, the 
fice trices to keep Europe's scientists 
ind research institutions 
{ SAI "s ircas of imterest 
Recognizing that the basi 
zk underlving much of today’s tech 
came from Europe, ARDC be 
ideas that will 
tomorrow's Air 


lorce 


] 
reIiCases 


ibreast of 
TOs irch 


nology 


] 


reves it mvesting in 


pay off not only for 


} cl e ] 
DOaTd in WhoOlk 


but across the 
tields of science 

lhe office doc not s it 
research proposals, though it might 
scientist whose work 


USAI 


lb orec 


Brussels t t 
contact i 
known, to be certain he knew 
had 

When a scientist submits a p.uposal 
the Brussels g 
preliminary investigation before it is 
cnt to the proper ARDC center 

At the 
posal is 
If it 
to Brussels, the 
bv the ofhc« 
under wa\ 

Lhe scientist submits his final ‘Tech- 
nical Report to this office, it is for- 
“ irded to the ed and the 


project ts 


How Research Pays Off 


In most 


Reports do not 


i need in his field 


through office, it gets a 


concerned, the 
technical 
funds are tt 


cente! pro- 


given a evaluation. 


ipproved, insferred 


; 


contract is negotiated 


here, and the project is 


} 
center inve 


comple ted 


cases the final ‘Technical 
result in a production 
item that can be manufactured in the 


U. S.. llickinger said In 


other w not trving 


Gen 
ords \¢ ir 
r development of hardware or 


But 


done in Europe helps solve 


to spon 
gadgets 
just frequenth the research 
ipplied TC 
search and development problems being 
undertaken by USAF laboratories 
ontractors in the U. 8.” 
Close work with « 


. 
or prospective contractors in the initial 


The Brus 


ind 
liaison ontractors 


phases of a project pays off 
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Brig. Gen. Don Flickinger, Commander, 
European Office . . . first Director of 
Humon Factors, ARDC, 1951 
served as Director of Research and As- 
sistant Director for Technical Opera- 
tions at ARDC Hg. first com- 
mander of AF Office of Scientific Re- 
search . . . born Erie, Pa., 1907... 
graduate of Stanford University, 1929, 
and Stanford Medical School . . . post- 
graduate training Vanderbilt School of 
Medicine, Harvard School of Medicine, 
School of Aviation Medicine . . . rated 
aerial observer . . . medical officer of 
the day at Pearl Harbor on Dec. 7, 1941 
e». served with 7th Fighter Command 
and in China-Burma-india theater 
commanded Aeromedical School 
Director of Research, Aeromedical 
School . . . Air Surgeon, Hq. 8th Air 
Force. 
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rs 
Tough Engineering 
| Problem have 
you going 
around in 
circles ? 


leave it to MAYER 
ENGINEERING! 


Engineering headaches are our 
ness! Diversification is our key 
that has helped unlock problems 
complicated aircraft, components, and 
electronic systems to sonic oilfield drill- 





busi 
word 
from 


ing equipment and international indus- 
trial engineering for such satisfied clients 
as the U. S. GOVERNMENT, every ma 
jor west coast AIRCRAFT COMPANY, 
GENERAL ELECTRIC COMPANY, SOUTH 
ERN CALIFORNIA GAS COMPANY, 
BORG-WARNER CORPORATION, TECH- 
NICOLOR CORPORATION, and 


others 


many 


Frank Mayer Engineering uses skill, 
experience and imagination to solve 
your engineering and design problems 


Unusual Career Opportuni- 
ties for experienced ENGI- 
NEERS, DESIGNERS, 
DRAFTSMEN! 


If you're looking { u 
rewarding career wih an 
founded on diversification, imagina 
ind friendly efficiency please 
s lir You'll enjoy being « 

cool Southern ¢ i 


interesting 


organizauoo 


thon 
drop us a line 
our team here i 


fornia 





FRANK 


MAYER 


ENGINEERING CO. 


6442 Santa Monica Bivd., 
Los Angeles 38, Calif. 
HOllywood 3-7121 
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MILITARY PRODUCTS 


IBM 


IN ACTION 





HOW FAST CAN AMERICA 


STRIKE BACK? 


America’s defense is keyed to halt 
aggression almost before it starts. 
In mere seconds, bombers of our 
Strategic Air Command, guided by 
a new bombing and navigational 
system, will be able to take to the 
air, seek out, and smash any threat 
of war aimed in our direction. 


Heart of this new IBM-built bomb- 
ing and navigational equipment is 
an electronic computer. With speed 
and accuracy never before possible, 
it sifts through reams of critical 
flight and target data and trans- 
lates them into vital facts for a safe 
and successful mission. 





MILITARY 
PRODUCTS 








DATA PROCESSING 


ELECTRIC TYPEWRITERS 


These computers are IBM’s answer 
to a defense problem outlined by 
the Air Force. They provide mighty 
proof of the force generated when 
America’s military minds team up 
with American business skills. 


Engineers and Technicians! IBM 
offers unequalled opportunities to 
work on computers, control sys- 
tems, and microwave circuitry — 
the most wide-open field in the 
electronics industry. Write: IBM 
Military Products Division, De- 
partment 718-Al, 590 Madison 
Avenue, New York 22, N. Y. 


For young men who aim high— 
the sky's no limit 
in today’s Air Force! 
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@ EUROPEAN OFFICE 
advises al 


staff often scientist to 
stecr clear of work already being per- 
formed in the United States. 

As a result, less than 10 per cent of 
all the proposals submitted through, the 
Brussels office are rejected because of 
duplication. 


Who Does the Work 


Most of Brussels’ contracting is done 
through universities, although the re 
search talent being bought on a univer- 
ity contract may belong only to one 





sels 


man. 
Che distribution of European ARDC 
contracts breaks down this wav: 
¢ Universities: 64 per cent. 
¢ Industry: 17 per cent. 
¢ National research institutes: 16 per 
cent. 
© Individuals: 3 per cent. 


| SAI 's TCS irch cftorts were CX- 
tended to Europe both because 
ARDC must explore every possible 


wenue and because Europe's educa- 
tional environment and approach to 
science produce a greater percentage 
of basic rescarch—the perfect comple- 
ment to the development and produc- 
tion talents of American science and 
industry. 

Belgium was picked for its “very in- 
ternational flavor, and to avoid getting 
involved in the political arena,” Gen. 


Flickinger said. 


Dozen Countries Involved 
A recent breakdown of 124 out- 


standing contracts by countries shows 
the broad scope of ARDC’s activities 


Austria ] Isracl 3 
Belgium 12 Italy 12 
France 12 Holland 4 
Germany +5 Norway 3 
Spain + Sweden 5 
Switzerland + U_K. 19 


One of the greatest benefits to USAT 
that a dollar spent on research in 
Europe goes roughly two and a half 
United States, 


the lower salary scales and 


times as far as in the 
bec use of 
the fact that European scientists fre- 
quently are less concerned with mone- 
tary rewards than their American 


ounterparts. 


How Scientists Benefit 


here are advantages for the Euro- 
pean scientist, too: 
e Since most of the work is unclassified, 
he is free to publish results in native 
scientific journals. Both he and his 
country benefit 
e ARDC financial support often means 
he can undertake work he could not 
do otherwise. 


Occasionally an ARDC contract will 


result in a temporary exchange of scien- 
tists between countries, and in some 
ases European scientists accept per- 
manent jobs in the United States. 
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Is your present safety 
program BIG ENOUGH 


for tomorrow’s airliners? 


Compare your equipment .++ your passenger volume... your cost 


and risks of doing business today with 15 years ago. And tomorrow, 


the stakes will be even higher. 


COMPARE YOUR INCREASE IN CAPITAL INVESTMENT AND RISK 


‘YESTERDAY'S DC-3 


TOMORROW'S JET LINER 








ee) 
Cost: 
approx. $125,000 
PASSENGERS ¥f 
eeeeerey 
AR RARAL 








a 


— 


Cost: approx. $5,000,000 


PASSENGERS 


PUTTTET EPEC TET ETET EON 
HHTHETE CTT C OEE E OTTO 
HUTTE CCCHTTEEE EET 
HiVHTHTOCTTCTTIEEET 
PTCTTUUTTT TTT ET VETTE 





pieeereerereeny 


Skydrol protects your capital investment and lessens your liability risks, 





ee ee ce ce MD heet per min. (Donger of 
structural forlure from gust loods 


15900 feet per min 


—_ 
. 
eh 
Ne 


© eee ees ee «0 feet per min 


Descent from 20,000 feet tokes 10 minutes... 15 minutes... 20 minutes 











The chart above proves what many pilots 
already know: To descend and land from 
high altitude takes so much time that fires 
in flight can be critically dangerous! You 


can lessen the possibility of these fires 
simply by replacing flammable hydraulic 
fluid with fire-resistant Skydrol .. . the 
world’s only fire-resistant hydraulic fluid 
approved by the C.A.A. 4 


hours’ experience have proved Skydrol a 


2 million flying 


better lubricant than mineral oil . . . ex- 
tremely stable . . . can be re-used again 
and again and won't corrode metal. Con- 
version to Skydrol costs less than you 
think! For more information, write ... 
Organic Chemicals Division, Monsanto 
Cuemicat Co., Dept. SKD-3, St. Louis 


1, Missouri. 


34 MAJOR AIRLINES NOW USING SKYDROL 


American National 
Braniff Northeast 
Continental Panagra 
Flying Tiger Western 
Pan American Aigle Azur 
Canadian Pacific Cathay Pacific 
North American Alitalia 
Aircoach Swissair 
Trans-Caribbean United 


Delta LAI 

Slick ANA 

JAL Aramco 

PAL S.AF 
CMA B.0.A.C 
KLM Northwest 
LAN Airwork, Ltd. 
TAI Lasca 

UAT 


Skydrol: Reg. U. $. Pot. Of; 


MONSANTO CHEMICAL COMPANY «© ST. LOUIS, MISSOURI 


Where Creative Chemistry Works Wonders For You 
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HUMAN FUCTORS 





PARACHUTIST’S ARTIFICIAL ENVIRONMENT 
Human Factors Experts Integrate Men and Machines 
AFPTRC Helps USAF Economize on Time and Talent 





Wherever the Air Force goes... 





Herman Nelson delivers BTU’s “PDQ” 


Delivering heat in a hurry for the Armed Forces has been 
a Herman Nelson assignment for over 15 years. As pio- 
neers in packaged, portable heat, Herman Nelson engi- 
neers know how to translate new laboratory thinking into 
dependable, functional field units. 

If your problem is spot heat capable of high maneuver 
ability, Herman Nelson is ready to assist you in finding a 


practical, workable solution. 


1) model BT-400 Portable Heater is one of a AAR yh 
his ml BT Poa Heaer igang. erman nelson 
ng Products. Output: 40,000 to 450,000 BTUs 

per hour. Operating range: —65° F., up to 100 se mn _ a eer a ps obs sl hai 

/ Weight ISO Ih t v f 





@ HUMAN FACTORS 


Mating Man To New Weapon Systems 


By George Christian 


Baltimore—The Human Factors Di- 
vision of the Air Research and De- 
velopment Command's Directorate 
of Development, is fast becoming the 
“go, no-go” gage of the most vital 
areas within the Air Force. Chief is 
Col. John M. ‘Talbot. 

Ihe division’s own research and 
development program—in the fields 
of human engineering, personnel 
training and aeromedicine—is pacing 
USAF’s integration of men and ma- 
chines into weapon systems. 

(he program’s prime objective 

the human sub-system to the fl 
machin ith high efficiency 
rod laximum-performance 


I 


1] posse SS the 


hich Wil 
otential 
factors agency is the 

nnel and Training R 
at Lackland AFB, San 

Sce following artick 
t scientists have the 
important job of determining 
riteria for selecting and train 
ing Air Force personnel for the many 
complex tasks to be performed. If the 
sen are not capable of launch- 
r maintaining the extraordi- 
complicated ind = expensive 
weapon systems entrusted to them, the 

lethal machines are worthles 


Tackling the Unknown 


e principle hurdle confronting the 


Irgeons, p vchologists, physicists, 

biologists and others who make up the 

ymplex of ARDC is how to tackle the 
Onanown 

How will men and machines react to 
speeds, altitude and temperatures 
never before experienced? 

How do vou man USAF so it will be 
capable of handling weapon systems of 
the future? 

Hlow do vou train men to do jobs 
heretofore unknown? 

r, what sort of training svllabus do 

u prepare for a man to perform a job 
he cannot perform in test—such as 
launching an intercontinental ballistic 
missile or taking off for the moon? 


Human Factors Goals 


Some major goals of the human fac- 
tors effort ire 
e Human engineering. A new con- 
cept just getting under wav is to have 
human engineers sit at the clbow of 
weapon system engineers from the 
initial design stages straight through 
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E-4 FIRE CONTROL SIMULATOR 
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HURRICANE SAM! 


That Supersonic Quiz Kid of the Air Force 
is extending the “state of the art” of pilot escape. 
Both Air Research and Development Command and its 
contractor, COLEMAN ENGINEERING COMPANY, Inc., are 
learning from Sam, the man-like dummy riding rocket sleds 
at Hurricane Mesa, Utah, important answers in solving the 
vital problem of “supersonic survival.” 


COLEMAN'S closely knit group of highly skilled 
Engineers designed, built and operate Project SMART, 


the Supersonic Military Air Research Track, for ARDC and 
its Wright Air Development Center’s Aircraft Laboratory. 


Look for COLEMAN designed and built systems and products 
at other ARDC centers located at Eglin, Edwards, 
Patrick, Rome and Tullahoma. 


Electronic Dive Angle Control « Data Handling Systems « Digitizers 


Cinetheodolite Shelters « Air Field Vacuum Cleaners 


ENGINEERING company, Inc. 


LOS ANGELES, CALIFORNIA 
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he hardware stage In the past, 


were not associated with a weapon 
tem until the mockup stage Pur 
pose 1s to assure the 
ompatability with Air Force manpower 
that a man will not 
need three hands to operate it, and to 
ce that it will be 


No wes 
cession ot 


weapon system's 


11d 
uilable, to sec 


readily maintainabl« 
comer to the growing pro 


weapon systems to which 
human factors scientists are giving their 
close-attention is WS-125A. the nu 
clear-powered bomber system 

Al Force 


planned for the 
Che big problem is crew radiation 


being 


It is not now possible to provide sufh 
cient shielding to restrict crew radia 
tion dosage to the 300 milliroentgens 
mr.) per week allowed by the Atomic 
:nergy Commission. Human factors re 
conjunction with many 
other organizations, are searching for a 
way around this apparent impasse. Navy 
with the nuclear-powered 
submarine Nautilus is useless to the 
\ir Force—the most radiated man in 
the ship’s entire crew was exposed to 
tbout 600 mr. (a two-week dosage by 
AEC standards) in a whole vear 
¢ Personnel Training. Because in the 
\ir Force than in any other 
ervice, men will operate singly rather 
than in groups—lone interceptors, single 
atomic bombers, compared to mass in- 
fantry attacks and the bee-hive activity 
iboard heavily populated Navy ships 
prediction and evaluation of human be 
havior takes on an all-important stature. 

(his is one of the most mysterious 
ircas of human factors that psychologists 
md psychiatrists have to plumb. They 
ire faced with such posers as 

What motivation drives a man to 
pilot an inordinately complicated plane 
it searing speeds through foul weather 
ind withering enemy counter-fire to 
knock attacking atomic 
bomber, knowing that if he succeeds he 
may destroy himself in the process? 

How do you dissect such a well-worn 
but significant phrase as “pilot error?” 
Was the error trained into the pilot, or 
was it intrinsic to the aircraft, inviting 
a mistake? Or did the man really mal 
function, and if so, why? What 
prompts a man to malinger? 
e Acromedicine. ‘This rapidly expand 
ing field is a fraught with new prob 
lems. Here flight surgeons, physiologists, 
biophysicists and many others delve 
such riddles as how to combat 
zcro G, a pilot finds himself 
weightless and disoriented; 
vertigo, an unpredictable dizziness that 
seems to be related to the increasing 
speed and noise of supersonic aircraft; 
ind QO loads, determined by indicated 
\ir speed and measured in pounds per 
square inch pressure on the body, which 
can smash a pilot 

Another acromedical problem facing 
scientists squarely is bailout survival. 


scarchers, in 


( xpericnce 


OTC 


down an 


into 
when 
becomes 
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This requires that the pilot | 


excessive © loads ai 


that the body bod 


capsule, be stabilized 


from 
tion, and 
bod 
to prevent fatal spinning imi 
ifter 

Ihe human factors division at 


cyection 


quarters works hand in hand with mam 
other military and 


help solve as rapidly a pt sible the 


civilian agencies to 


eemingly unending problem surround 
the design of WS-125A as an op 
crating weapon system 

(mong 


ing 
them are the Acromedical 
Panel of the Air Force’s Scientific Ad 
visorv Board and the Atomic Energ. 
Commission's and USAF’s Medical Ad 
visory Group for ANPP (Aircraft Nu 
clear Propulsion Program 
Currently, factors 
feeding results of their 


human scientists 


ire bus\ radio 
biological research program to the 
Nuclear Systems Project Office in terms 
that are useful to engineers who must 
design and build the WS-125A—namel\ 
reactor radiation effects on a 
bodv’s biological end points 


hum in 


Predicting Behavior 


Predicting and evaluating human bc 
havior is a roadblock facing 
human factors researchers. As one told 
Aviation Week, “If we could, with 
certainty, predict how an airman is 
going to act at any particular moment, 
we would make a real breakthrough in 
the area of human behavior, and major 
performance improvements ot human 
beings) could be anticipated.’ 

What are the components of human 
behavior? A factors scientist 
suggested these several intangibles 
e Motivation, that impulse which makes 
a man perform a specific act at a spe- 
cific time. There is no known way of 
accurately predicting that a given person 
will be inspired to perform the same 
act each time he is subjected to a given 
stimulus 
e Intelligence, a quality for which there 
is no actual qualitative measurement. 
Batteries of tests allow 
select intelligent persons from 
masses, but the tests are not completels 
satisfactory for selecting on an individual 
basis. Much work is done to 
refine the tests. 
¢ Emotional stability, an intangible com 
ponent of human behavior which has 
considersble bearing on how 
haves under Often, 
stand up best under fierce combat con 
ditions are emotionally unstable mal 
adjusted, anti-social, aggressive types 
e Adaptability, a little-known 
which allows people to 
casily to a new order of things, accept 
discipline, and generally switch from 
civilian to military routine without 
problems 
© Morale, an indefinable quality which 
scientists have not yet been able to put 
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USES FAMOUS 


WAKMANN 


AIRCRAFT CLOCKS 
respected and selected the world 
over for true watchmaker craftsmon- 
ship and time-tested reliability 


MODEL 640 + TYPE A-10-A 
8 DAY ELAPSED-TIME AIRCRAFT CLOCK 
Monvfoctured, tested ond regulated in strict 
occordance with Militory Specification MIL- 
C-9196 (USAF). Fits standard panel open- 
ing; 234" dial. 12 hour dial with center 
chronographic sweep second; hour reg- 
ister dial; and 60 minute register. Matte 
white markings on black background 
Lightweight, unbreakable oxidized 
aluminum case. Also in 24 hour dial 


Free catalog — Fine Aircraft Clocks 
Write: Dept. AA 
WAKMANN WATCH CO., INC. 
15 West 47th St., N.Y., N.Y., JUdson 6-1750 





Monvfacturer of A.O.P.A. Navitimer 
Qualified suppliers to Army, Navy, Air Force 











pROBE Ge 
Model 101U \ a j 


Designed to meet— 

Air Force Spec.: Exhibit WCLEI-2-194, 
Amendment 1, dated 11 January, 1956 
for type MA-1 Total Temperature Probes. 


Model 101U . . . now in production! We 
sincerely believe this new Probe provides 
the best outside air temperature meas- 
urement available for military service 
on high speed airplanes; particularly for 
supersonic applications up to Mach 3 
and beyond. Model 101U features a 50 
ohm platinum resistance thermometer 
element, hermetically sealed without 
sacrificing the very low time constant. 
Model 101U is unusually rugged... 
highly resistant to damage by flying 
particles. 

We offer a variety of Total Tempe ra- 
ture Probes for flight test and lab re- 
search including small boundary layer 
models and thermocouple models useful 
to 1500° C and beyond. 


WRITE! 


ROSEMOUNT ENGINEERING CO. 


Dept. AW Rosemount, Minnesota 


For new brochure giving com- 
plete data on new Model 101U 
and other Probes 
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ive and rewarding opportunities 
exist for Hil type al specialists in the research and 
developdient of Bociet power devices. Send complete resume 
and salgty requ to employment manager. 


Engineergand S¢ 


PRIMARY AND AUXILIARY /ROG POWER FOR: 
Missile Boosters and Sustainer@ Aircraft, Target Dro 


® Rockets, Ejection Systems, Launching Devices. 
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REACTION MOTORS,INC. |. 


A MEMBER OF THE OMAR TEAM 





DENVILLE, NEW JERSEV 
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@ HUMAN FACTORS 
lerat limits are fairh Another way of 


it i test tube and scrutimizc thi Human tolerance hi 
: ; ial j } - —_ rantity ble’ imyurs 
Some of the questions the researchers well defined Che unknown quantity 1 # : , 
must deal with ar At what levels of aircraft performance inte! rt it! ow: 
> rm 1 prim } } 
Whil the behaviol component re these limits reached rol 1s | i 
, rcl j sts believe e limit 
j propertics of the human nervou Research scientist Cll ! 
} 


they ave a common d of human tolerance to cscape m an na . I 
\ C , ' ' : 


yninator—are they all facets of a com 

! ; that goes on in the human ran riteria, are speeds not cxceeaimn Destructive Cacophony 
in? Superficially, they all seem to be wy KUO a ud uN 
different, but what causes, mte 


if ind mftro these intangibk 


Urgent Problem Areas ury or on 
Dr. A. W. Hetherington 1 outlined u 


} ‘ } 
ti nt probiem arcas now Decl 


| +] . 
it which woul rire ‘ 7 


e Effects on crew. A 


rnytict 


e Determining the abilit 


; 


vy of a pilot t 


many por equire 


f tactical advantag« 
© Squeezing every ounce of data possibl 
from test flight Because of the con 
iderable danger and great expense in 
lved in test flving—a thousand ground 
nan-hours may be expended on one 
plane to obtain a single hour of test 
fiving—loss of a single channel of data 
x a minute’s flight test time mav 
quire expensive re-scheduling. Becaus« 
the pilot usually is alone, it is difficult 


for human factors to assure the most 


cfhcient use of his every moment in 
the air. 
¢ Helping engineers design into van 
high performance aircraft the means for 
crew members to escape safely Chis 
factor breaks down into three conditions 
where escape svstems must function 

Low altitude, low speed—the para 
hute must open quickly cnough t 
tard a crew member's fall 

Low altitude, high speed—the sever 
deceleration forces over a short period 
f time must be within human tolerancc¢ 
limits. Tumbling or spinning must be 


reduced to a minimum ~~ ae — i of 


ecause such motions reduce a man’s a : 
, tolerance to deceleration. fuel nozzles for Pratt & Whitney Aircraft’s 


High altitude, high speed—the d« J57 turbojet, powering the McDonnell F-101 
celeration forces will be lower than Veedee. Beluwta bas beeuthid tiipvecndeated 


those experienced at low altitude be ‘ 
wuse thin atmosphere reduces O forces nozzle performance to the aircraft industry. 


But the duration of deccleration will DE VANS Mfg. To 


be considerably longer, which may havc 
WEST DES MOINES IOWA 


1 . 
na ] 
( minated 


even worse effects on a human body 
than high deceleration over short 


periods 
[he crux of the escape problem 
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HNIQUE 


Designed expressly for military and civil airlift 
missions, the NORATLAS fulfuls all cargo duties - 
from transport of vehicles, weapons and per- 
sonne! to parachute-drops of troops ar 
equipment. 

Originally developed for the French Air Force, 
and currently equip 

arm, this versatile pa 

for military and civil 


MAIN CHARACTERISTICS * 


Cargo capacity 1800 cubic feet 
Maximum speed 218 knots 
Maximum cruising range 2200 nautical mile 
Maintenance is simplified by complete interchang 
lity of parts and major structural 
components. 
Operating cost is among lowest for any cargo 
craft, averaging |I6 cents 


ton/mile 


* For full description, request illustrated brochure “ 
English, French or German edition. 


2, tue Beranger + Chatillonss 
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cause many adverse effects on pilot and 
crew. Very high intensity noise in the 
160-120 decibel range can create situa- 
tions ranging from intolerable—such as 
ruptured ear drums—to nuisance value, 
such as temporary deafness, with its 
duration depending on the intensity 
and duration of the noise. 

Noise also may have more subtle, 
sinister effects on the human body. 
Since acoustic energy can be _ trans 
mitted directly through flesh and bone 
it may be potentially injurious to the 
nervous system. 

Some unusual effects attributable to 
acoustic energy are nausea, because of 
possible effects on nerve endings in the 
abdomen, and loss of equilibrium, or 
vertigo—conceivably caused by jarring 
the nerve endings in the ear’s semi 
circular canals. 

Scientists also are investigating the 
possible effects of acoustic energy on 
muscular coordination. These studies 
treat sound as a force rather than as a 
noise. 

e Effect on airframes. Careful investiga- 
tion has shown that some acoustic 
energy outputs are high enough to 
cause early fatigue failures in basic air- 
frame structure. The same energy is 
also suspected of promoting premature 
failure of such relatively delicate aircraft 
component as avionic gear and instru- 
ments. 

e Effects on ground creatures. The Air 
Force receives an increasing number 
of complaints from persons trying to 
raise animals near air bases, concerning 
the biological effects of low-flving planes 
on livestock. Some of the complaints— 
usually accompanied by a demand for 
reimbursement—are: mink cat their 
voung, chickens lay fewer eggs, cows 
produce less milk, and turkeys stam- 
pede. 

Che sound created by gas turbine and 
rocket powerplants spreads over a broad 
frequency spectrum. Generally, the 
lower frequencies below 1,000 cvcles 
per second—cause the greater damage, 
while the higher frequencies are easier 
to attenuate. 

\ potentially interesting concept, 
still only a laboratory curiosity, is that 
of “sound cancellation” (AW Nov. 28, 
p. 33). ‘This theory suggests that sound 
pressure fluctuations may be completely 
suppressed by creating opposing fluc- 
tuations exactly out of phase with those 
to be eliminated. 


Perfection Without Practice 


Ihe general task of training people 
to do specific jobs with precision and 
speed, cither as individuals or as a team, 
is a difficult one. The job takes on 
added complexity when it comes to 
training a man to do a job correctly the 
first time when he cannot practice be 
cause it is politically too dangerous and 
financially expensive to try. Such is the 
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Need Special Motors ? 
Airborne makes them in ratings from 


In precision-built electric motors, 
Airborne offers you a complete line— 
both de and ac—in frame dimensions 
ranging from 11% to 4 in., and with 
integral magnetic brake or magnetic 
brake and clutch. 

These are the same motors that power 
the 
and electro-mechanical systems, and 


well-known Airborne actuators 
they range in weight from 4 oz. to 
8 lb. They have proved exceptionally 
reliable in service. 


Designed to comply with military 


LINEATOR® + ROTORAC® 


my 


TRIM TROL® 


specifications MIL-M-8609 (de) and 
MIL-M-7969A (ac), Airborne motors 
are built almost entirely from 
Airborne-produced components. All 
models feature ball bearings through- 
out for long service life. 

Make Airborne your headquarters for 
Our stock 


line will meet practically all your 


aircraft electric motors. 


normal requirements, and if you 
should need a special motor, remem- 
ber we have the staff and facilities to 


design and produce it for you quickly. 


ROTORETTE® 


ID 2NF 


AIRBORNE ACCESSORIES CORPORATION 
HILLSIDE 5, NEW JERSEY 


Represented in Canado by: WINNETT BOYD LIMITED + 745 Mt. Pleasant Rd., Toronto 12, Ont. 


Model 
E-6011 


E-6015 

E-6415 

E-6022 

*E-6422 
£-6025 
E-6032 


*E-6440 


-008 to 2 hp 


Weight 
4.1 02. 


Voltage 
26 v de 


12.0 oz. 26 v de 


12.6 oz. 400 cycle ac 


2 ib., 1 oz. 26 v de 


lib. 1402. 400 cycle ac 


5.4 Ib. 26 v de 


8.25 ib. 26 v de 


8.0 Ib 200 v 3 ac 


400 cycle 


*Not Illustrated 


ANGLGEAR 


int. Duty 
Rating 
008 hp at 
11,000 rpm 
029 hp at 
14,500 rpm 
04 hp at 
10,500 rpm 
22 hp at 
10,000 rpm 
15 hp at 
9,250 rpm 
75 hp at 
9000 rpm 
1.5 hp at 
6750 rpm 
2.0 hp at 
11,250 rpm 


ROTOLOK 


NEW AIRBORNE CATALOG 
Contains full information on the Airborne 
line of electro-mechanical actuators, feel 
systems, and electric motors. Write for your 


free copy today. 
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A Completely Integrated System of High 
Altitude Breathing & Survival Protection 


For a quarter of a century the practical results of Scott Research and Development 


have enabled Scott Aviation to maintain its leadership in aviation breathing 


NOW READY 
FOR PRODUCTION 


Scott has ever been cognizant of 


equipment. Now Scott announces production of a completely integrated system 
of high altitude breathing and survival protection, so necessary for the pilot 


in today’s high performance, supersonic military jet aircraft. 


Whether in flight or ejected, breathing protection is automatically maintained. 
( . the import f Applied Hu 

In an emergency, aircraft main supply lines are disconnected automatically and en a eee 

/ ‘ . Engineering. This new high alt 


the self-contained unit is actuated without human effort. Simplification is the tude survival protection system i 
. S . ’ le. it he ex 

keynote of this new Scott System. The usual maze of hoses and wires has been sochaes ta reagtisebe spend F 

¢ ¢ imental stage and is ready for 


eliminated with considerable weight saving. production. Further informoric 
available to persons activ 


For the shape of things to come, keep an eye on Scott R & D! this field. Write for it today 
I § , I ) 


Teloka me WAP Vale), mee) a2 


75 ERIE STREET LANCASTER, N.Y 
Export: Southern Oxygen Co., 15 West 37th Street. New York 19. N.Y 





@® HUMAN FACTORS 


isc In training operators to launch ai 
intercontinental ballistic missile such a 
\tlas 

Yet if the dav comes when thx 
nussile has to be launched for blood 

is imperative that the operators per 
form the job unerringly. Answers li 
in simulators and part-task trainers 

Vhis brings up other crucial facto 
Ilow much transfer does a man 
om a simulator to actual hardwarc 
Is the transfer substantially the same 
for different men with identical train 
ing on the simulator? How much simu 


lation do vou need and how realisti 


> 
On 


s it have to be 
Che latter question is particularh 
significant because realistic simulation 
osts a lot of monev, and it is often 
dificult and costly to change a realistic 
simulator to keep up with modifications 
to the actual filving machine. 
Nevertheless, insufficient simulation 
leads to poor transfer. The problem i 
Where is the dividing line between too 


much and not cnough? 


Training Advances Needed 


An intense enginecring effort is nec 
sary to accomplish the advances USAI 
requires in the development ot special 
raining devices in these major arcas 
¢ Complete mission simulation, includ 
ing 270 deg. visual simulation. ‘This 
the Air Force wants in 10 vears 
e Full training in a device capable of 
simulating all environmental conditions 
such as G-forces, motion. vibration, 
noises and lighting. 
© Universal computers for flight simu- 
lators so that machines may be kept up 
to date without expensive and lengthy 
down-time, and to make the simulators 
match successive changes in the weapon 
system 
¢ Synthesized trainer components which 
are less expensive to buy, require less 
lead time to obtain and are more 
liable and more maintainable than the 
operational units now used on trainers 
I:xamples are use of operational radar, 
ind other actual avionic, hydraulic or 
pneumatic components on trainers. 
¢ Aircraft observer flight simulator to 
give observers (bombardier-navigators) 
the same mission-type training as is 
given to pilots 
e Bomb scoring system to allow Stra- 
tegic Air Command and Tactical Air 
Command to score crews on simulated 
bomb releases 

In addition, the Air Force wants 
trainer and simulator manufacturers to 
continue to emphasize reducing the size 
of their products and increasing their 
reliability and maintainability. 

Although the human factors scientists 
deal largely with the abstract and often 
in the future, ARDC and USAF con- 
tinually receive from them valuable 
data that makes the task of molding a 
weapon system ¢asier. 
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Jd) fe 
with | adic 's fully automatic 


multi- directional protection! 





ere’s the most advanced design in personnel protection—the Pacific 
Ex HR-40 Shoulder Harness Reel! Based on the same principle of 
operation as the now standard HR-30, this new reel works against any 
force which tends to throw the user from his seat — in any direction! It 
permits full mobility and freedom to perform all duties, yet, when an 
emergency does occur, it locks instantly and automatically to hold the 


seat occupant safely in place! 


Made to the absolute minimum weight, the HR-40 weighs only 20 ounces, 
and is the smallest overall package available. It is designed especially to 
put the shoulder harness reel logically out of the way of ejection seat 
mechanisms and other equipment, by its con- 
venient location on the seat head rest. It 
permits easy initial installation, fast harness 
attachment and can be used with integral suit 
harnesses when they are available. 


Fully self-contained, the HR-40 needs no 
electrical, hydraulic, or other external acces- 
sories to operate, and is absolutely unaffected 
by temperature, vibration or the position of 
the aircraft. The entire reel is fully tested and 
built to conform to Air Force Specifications 
MIL-R-8236, type MA-6, 

For more complete information, contact your A typical head rest instollotion 
nearest Pacific office or representative, or showing the reel, monvol reset 
write for the latest bulletin on the HR-40! a 














TRADE MARK 


o “ 


the, 


Pacific development for 


greater flight safety 
and comfort! 


PACIFIC SCIENTIFIC CO. 
P.O. Box 22019, Los Angeles, California 


Please send me more information on the new 


HR-40 head rest type harness reel 


( Please send me information on the HR-30 (con 


REPRESENTATIVES ventional type harness reel 
NEERIN 


name 





company. 





address 





’ 


 — - — 
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It's “GUS” ...another 
product of Arrowhead 
Research and Development 


Sky-high fashion in space suits for the upper stratosphere 
is only one advancement of Arrowhead Research 
and Development that contributes to the safety and 
well-being of the nation’s airmen 
In developing this revolutionary high altitude 
pressure suit for the Navy’s Bureau of 
Aeronautics, Arrowhead scientists relied upon 
long experience in engineering, research design and 
production toward solving the perplexing 
problems of mobility and comfort. 
Arrowhead is the originator of flexible fiberglas 
ducting made of fabric and rubber for use 
in aircraft. Continued research has 
been responsible for the development of a 
complete line of plastic, rubber and 


fabric, and stainless steel bellows ducting products. 
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Lackland Improves Use of Manpower 


Lackland AFB, Tex.—The principal resource with which the Air Force 
Personnel and Training Research Center deals is*iuman beings, rather than 


laboratory animals or machines. 


“There are no monkeys and rats in this outfit. 
with officers and airmen,” Col. Herbert N. Cowles, commander, said. 
“We do not study mazes and gadgets. 


United States are utilized through: 
© Determining personnel requirements 
ot new weapon svstems 

¢ Improving selection, classification, as- 
signment and other aspects of the per- 
sonnel system. 

¢ Improving training methods and de- 


We do all our research 


Rather, we try to learn more 


about basic human traits and individual and group behavior characteristics.” j.0¢: 


AFPTRC does study some electronic 
and mechanical ecquipment—in the 
form of simulators and trainers—but 
only to determine how it can best fit 
men and machines together. 


Wide Network of Offices 


The Center, formed in 1954, has 
three major laboratories—the Personnel 
and Operator Laboratories at Randolph 
AFB and the Maintenance Laboratory 
at Lowry AFB. Other major units 
are the Office for Social Science Pro- 
grams at Randolph and the Office for 
Qualitative Personnel Requirements In- 
formation at Lackland. 

Several other units also come under 
the Center—Intelligence Research Field 
Unit, Maxwell; Survival Research Field 
Unit, Stead AFB; Strategic Air Com- 
mand liaison office, Offutt AFB; Air 
Defense Command Office at Ent AFB; 
Strategic Systems Branch at Mather 
AFB; Defense and Tactical Systems 
Branch at Tyndall AFB. 

A quick statement of AFPTRC’s 
mission might be, “To help the USAF 
economize on two essential commodi- 
tics—time and talent.” 
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formal statement of its goal: 


imize the effectiveness with which the 
limited 


e Improving of team work and organi- 
zation effectiveness from the level of 
individual weapon system crews up 
through the overall Air Force manage- 
ment structure. 

e Improving methods for collecting and 


A Center spokesman gave this more 
The mission of AFPTRC is to max- 


manpowce! resources of the 





Col. Herbert N. Cowles, Commander, Air 
Force Personnel and Training Research 
Center . . . born Chicago, Ill., 1908 

. graduate Northwestern University 

. geology and geography instructor, 
Southern Oregon College . . . attended 
Michigan University and Air War Col- 
lege . . . reserve since 1929, active 
duty since early 1941 . . . special mis- 
sions in Europe and North Africa... 
Air Training Command Staff 1944... 
Pacific Air Command, 1947-1949... 
War Plans Division, Office of Deputy 
Chief of Staff for Operations, USAF Hq. 
and chief, Budget and Legislative Divi- 
sion, Directorate of Personnel Planning, 
1951... commander AFPTRC (formerly 
Human Resources Research Center) 
since August, 1952. 
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analyzing human factor elements of in 
telligence data. 

By helping other ARDC centers to 
anticipate personnel and traming prob 
lems generated by new weapon system 
AFPTRC will help minimize training 
costs and personnel deficiencies when 
new systems are adopted, avoid time 
consuming and expensive equipment 
retrofits, and improve future personnel 
training svstems 

By helping to solve personnel and 
training problems associated with ex 
isting weapon systems, the center 
improve present USAF’ per 
training (P & ‘T) svstems 

By accomplishing the necessary 
search in psvchology and social sciences 
it can make radical reductions in the 
lead time required to develop personnel 
and training know-how. The goal is to 
have a pool of information broad 
enough to permit rapid answering of 
new questions as they arise 


Dual Approach Used 


lo accomplish its many-sided mis 
sion, AFPTRC uses men of many 
different skills and professions—psycho 

sociologists, mathematicians, 
electronic engineers and test pilots 

l'o achieve the Air Force’s basic aim 
of producing the most efficient weapon 
system controllable by man requires the 
services of three types of specialists 
human engineer, the personnel psychia 
trist and the training psychiatrist 

The human engineer tries to fit the 
machine to the man. Working with 
design engineers throughout a weapon 
system’s development cycle, he recom 
mends design characteristics that will 
make the machine most readily used 
and easily maintained by the greatest 
number of people. 

The P&T psychiatrist works to fit 
the man to the machine. He de- 
velops ways of selecting the best man 
for the job at hand and devises new 
training methods to make it easier and 
faster to fit men to machines 

Since the jobs overlap, cach man 
must keep close track of what the other 
is doing. 


Personnel Laboratory 


Mission: “To support the Air Force's 
personnel system.” 

l'o accomplish this, the lab 
© Does research in support of an officer 
and airman career progression program 
and proposes an advanced education 
curriculum for officers going to com- 
mand and staff positions. 
@ Develops techniques for selecting and 
classifying pilots and other key person- 
nel. As a result many able voung men 
with high school education or one to 
two vears of college have been sent to 
aviation cadet training 

Validity of USAF pilot selection 
tests is underlined by these figures, 





Aircraft seats? 
— then meet TECO’s 
Ernie Overgard... 


He's a top executive (Vice-president in 
charge of Engineering) at TECO and a 
recognized authority on airline passenger 
seats. How did he do it? Simply by being 
with the subject full time — studying 
working, coupling sound engineering 
to seat problems — and winning them! 
You couldn't ask for more than to have 
Ernie’s quiet-mannered sincerity, 
thoroughness and pride-of-ability 
producing the individual type of airline seat 
that will satisfy your every requirement 
Call Ernie today about your airline seat 
problems. (if you want the 
best, that is) at THornwall 8-5554 


3210 WINONA AVENUE + BURBANK, CALIFORNIA 


IN CANADA Ra lway & Power Eogeeeering Corp. Lid. Montreal © MIDWEST & SEATTLE Georg 
Sate « ‘ » Bes tee M 
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the growing trend 


in tooling 


aRED 


a 


ALUMINUM 
TOOLING PLATE 


Many industries are profiting 
from the outstanding advan- 
tages of machinability, low 
cost, lightweight and cor- 
rosion resistance made pos- 
sible by Red Seal Aluminum 
Tooling Plate and Bar Stock. 


INVESTIGATE ...The 
advantages of low 
cost Red Seal Plates 
and Bars for your 




















tooling require- 
ments. Call or write 
for this new Red 
Seal Aluminum 


Products Brochure. RED SEAL METALS CO. 


EASTERN DISTRIBUTOR: 10035 Burtis Street, Dept. A 


Aluminum Division of 
Atlantic Steel and Iron Co. South Gate, Calif 


Page Boulevard, Springfield, Mass. 
Phone: 9-9611 


356 
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Dr. L. G. Humphries Lt. Col. R. L. Beers 
Technical Director Maintenance Lab 


using as yardsticks 100 Air Force 
ROTC graduates going into primary 
pilot training of those cadets scoring in 
the upper three brackets (7, 8 and 
9), five can be expected to wash out 
with a loss in training costs of $30,000 
Of those scoring in the middle three 
brackets (4, 5, 6), 21% are expected to 
wash out at a loss of $180,000. In the 
bottom brackets, 83% probably will 
wash out at a whopping cost of 
$498,000. (Cost per climinee was figut 
ed at $6,000 

Careful checks have shown that avia 
tion cadets compete successfully with 
ROTC graduates. Also, a greater per 
centage remain in service after their 
training 

Mission lo continually improve 
the effectiveness with which men func 
tion as components of weapon systems 
by determining skills and knowledge re 
quired and improving traiming proce 
dures and devices.” 

Emphasis is given to establishing 
linkage between a new weapon system 
and its crew so that trained personnel 
will be available as soon as the system 
becomes operational 

Part of the lab’s current technical 
program, in the perceptual area, in- 
volves working with Strategic Air Com- 
mand on the problem of target identifi 
cation. Obviously, the best planned 
bombing mission is a tota) failure if the 
target cannot be identified 

The problem is complicated because 
yadar target presentation is more difh- 
cult to identify than visual and if war 
started tomorrow, 90% of all bombing 
would be done with radar target identi 
heaton. 

Four devices are used to help ob 
servers identify targets: 

e Multiple pictures so the observer can 
analyze the target area from several 
angles. 

e Motion pictures of the radar scope’s 
presentation. ‘This is not too satisfac- 
tory. Because of the degradation factor 
of today’s movie film, it has difficulty 
picking up the faint traces on the scope 
which might mean the difference be- 
tween identifying and failing to iden- 
tify the target. 

e Video recorder which reproduces 
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QUALITY 
MAGNESIUM 


Lt. Col. C. D. Ellis Lt. Col. W. V. Hazen 
Qualitative Personnel Personne! & Training 


scope presentation electronically, over- 
coming the degradation factor. 
¢ Comparator, a new tvpe of bombing 
system which will give either a side-by 
side or superimposed presentation of 
the target and the area over which the 
bomber is flving. No decision has been 
reached as to which is the better 
presentation. 
Other projects under way includ¢ 
e Target study to analyze how and why 
identification errors were made 
¢ Determination of emergency proce- 
dures to be taken bv the observer in 
case mechanical malfunction, unpre- 
dicted weather conditions, or other 
impediments create last-minute ob- 
stacles 
e Trainer utilization study to get maxi 
mum use from the machines and specd 
up traming 
Mission: “Identify traming requirc 
ments for new weapon systems carly in 
the development stage and improve 
procedures and devices for traming 
maintenance personnel for new and 
existing systems A MAGNESIUM SAND CASTING at the Dow foundry. Many kinds of castings are pro- 
(his laboratory has a technical re- duced — with quality standards to meet the special needs of the aircraft industry. 
scarch program covering five areas ‘ 
e Efficient learning conditions. ‘This re- | r ’ F 
volves around attempts to shorten as / 4 I / ’ of 
much as possible the time required to | @ e@ e for l le P ircraft Ii ustry ° 
train a man to do a specific job. Studies | 
have determined that considerable im 


provement in performance level results ORDINARY AND EXTRAORDINARY 


when training conditions are arranged 

so that learning takes place with the SAND CASTINGS 
least effort. 

¢ Maintenance training equipment char- 


acteristics. ‘The problem ot providing PERMANENT MOLD CASTINGS 


rugged, easily adjusted maintenance | 

equipment which will teach students 

‘) the problems of tracing out cir- PLASTER CASTINGS 

cuitrv, trouble-shooting and the many 

other headaches of maintaining today’s YOU NAME THE CASTING, Dow can supply you with any 
complex aircraft is greatly simplified by shape or size required. Specialized inspection techniques 
using simulator-type training devices 
instead of actual aircraft equipment. 
Malfunctions may be set into simulators 
without damaging them and they can 
be quickly readjusted for each new nearest Dow sales office for additional information. 


rigidly maintain your standards and _ specifications, 
Heavy-wall or thin-wall, the best—and surest—answer to 


your problems are Dow magnesium castings! Contact your 


problem. 
¢ Measurement of individual _ profi- 


ciency. The lab has developed simu- — _ . . rw 
lator-type devices which measure a rHE DOW CHEMICAL COMPANY 
man’s individual job proficiency at var- Foundry Sales, Bay City, Michigan 
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HOOVER ACTUATORS 


flex the muscles of the 
Re) gee Navy’s New Fury Jet 


RUDDER TRIM TAB ACTUATOR 
mode! 0-1840 


COCKPIT CANOPY ACTUATOR 


mode! 0-1870 


2 FLIGHT CONTROL ACTUATORS 


mode! 0-1 90% 


2 FLIGHT CONTROL ACTUATORS 


dei U-1 59 


North American FJ-4 Fury. Now in production at North American's 

Columbus, Ohio division for the Navy, this carrier-based, swept-wing 

hter h high r f climb an n excess of 690 mph 

2 WING LANDING FLAP ACTUATORS gat Tegiter hes © Sagh cate et GHD Gnd qpRES wo eeees oe 
mode! D-1830 


Hidden under the skin of North American’s new FJ-4 
Fury jet are nine custom-built Hoover Electric actuators 
that provide precise, dependable power and control— 


for flying the Navy’s latest Super Jet. 
STABILIZER BUNGEE TRIM ACTUATOR 
mode! 0-1850 . ; : 
Exactingly designed—and precisely built—for maximum 
performance under all conditions—these Hoover-built 
Hoover Electric Motors And Actuators Are . ’ wine 
Providing Dependable Power And Control electric power control units have been an integral 
For Operating contribution to American aircraft development for more 
horizontal stabilizers camera doors 
camera drive fuel jettison actuator 
ram air inlet cockpit canopy rely on Hoover dependability —and Hoover has 
landing hook pilot seat actuators always repaid that confidence with Performance PLUS! 
aileron control hydraulic pump 
hot air valve high pressure air pumps Hoover Electric will design and manufacture special actuators and 


than a decade. Aircraft designers, engineers and pilots alike— 


motors, special gearing and complete power package units for any 


application—in experimental or production quantities. Write today! 


2100 South Stoner Avenue 
los Angeles 25, California 
Eastern Representative — Columbus, Ohio 


ELECTRIC COMPANY 
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ious points im his training 
his Carccr, The Wim 

means of determining how well im 
provab] cills h been learned 

e ffective on-t 


. 
in ai void forcing a man ft 


he-job performance aids. 
memorize 1 of material, onh I 
f which is of any significant value dur 


ng most of his carecr, the maintenance 


lab came up with a mechanic’s hand 


0 
in his pocket 1 mechanic 
can pinpoint malfunctions without an 
intimate knowledge of the whole svstem 
he is working on 
e Forecasting maintenance job require- 
ments. Here the lab is faced with the 
same problem confronting the other 
laboratories what training requir¢ 
ments and skills will be needed to train 
men to maintain newer, more expensive 
ind more complicated weapon svstems 


is thev are produced 


Social Science Programs 


The mission of the Office for Social 
Science Programs is The application 
rf cial science knowledge to such 


problems as team-work and morak 


leadership and motivation, and intelli 


- 
rcn coliection, target commun! 


tion, s ival, escape and evasion, and 


Lad 
( ) interrogation 
This office has developed improved 
methods for recruiting olunteers fot 
the Ground Observer Corps, helped 
Wright Air Development Center solve 
ig ground noise problem, and in 
vented a device to measure the level of 
mechanics’ morale after the introdu 
tion of new job methods 
Vhe office also has engaged in studies 
metimes with the help of universi 
ties) including: a four-vear analvsis of 
the Soviet social system and_ trends 
Har ird cttectiveness of leaflet drop 
ping, including the aspects of physical 
distribution, speed of news dissemina 
tion, and news effectiveness (University 
#f Washington): and how to influence 


unattainable peopk 


QPRI Budget 


APFPTRG ymmander, Col. Cowles, 
iid the Office of Qualitative Personnel 
Requirements Information is one of the 
Center’s most important non-rescarch 
programs. It is an engineering service 

Mission lo provide information 
ind recommendations on personnel and 
training problems generated by new 
Air Force weapon systems.” 

OPRI is a relatively new set of 
initials in the Air Force’s lexicon. One 
{ the first air we ipon svstems on which 
the organization did a study was the 
Lockheed F-104 Starfire 

In Fiscal 1956, the Center used 
$1.712.000. of which $1.612.000 was 
under the ‘Technical Program and 
$100,000 was under the Operational 


Program. & 
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ENGINEERS, 


Electronic & Mechanical 


PHYSICISTS: 


Choose your iocation 
when you join Melipar 


Melpar’s R & D operations are centered near and 
of the country’s more desirable communities: Washing 
D. C., Watertown and Boston, Massachusetts, each of wi 
iffords engineers the opportunity to enjoy research, ¢ 


ul ' 


tural and recreational resources well above 


average 

Regardless of which locale he selects, the engineer will 
find that our advancement policies and organizational struc- 
ture prov de opportunities uncommon to the na t 
whole 

Individual performance heads the list of fact 
determine progress. Regardless of age, experiences 
ure, an engineer is given more complex responsibil “$s 
as soon as he is ready. There is always room to move ahead 
at Melpar, because we have doubled in size every 18 months 
for the past 10 years, with a proportionat 
and middle level openings 

Our engineers gain comprehensive experie! 
phases of engineering problems. Each i 
project team which is charged with responsibility fe 
problems, from design concept to completion of prototype. 


Ss ass 


The engineer will find each of Melpar’s laboratories 
plendidly equipped with an eye to both present and future 
needs. Fully air-conditioned, each laboratory has recently 
acquired additional facilities. 

We extend financial support to those who intend to 
pursue advanced study. Fully accredited courses are avail- 
able at our main laboratories 

Write fer complete information, indicating geographical 
preference. Qualified candidates will be invited to visit 
Melpar laboratories at Company expense 


Top Level Openings Exist in These Fields 


Network Theory @ Systems Evaluation @ Microwave Technique @ UHF, 
VHF, or SHF Receivers @ Analog Computers @ Magnetic Tape Handling 
Digital Computers @ Radar and Countermeasures @ Packaging Elec- 
tronic Equipment @ Pulse Circuitry @ Microwave Filters @ Flight Simu- 
lators Servomechanisms @ Subminiaturization @ Electro-Mechanical De- 


sign @ Small Mechanisms @ Quality Control and Test Engineering 


Write: Technical Personnel Rep esentative 


Mi ELPA R Incorporated 


A subsidiary of Westinghouse Air Brake Company 


3179 Arlington Boulevard, Falls Church, Virginia 


Positions also available at our laboratories in Boston and Watertown, Mass. 
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DRESSED TO LEAP from a balloon 18 miles 
above the earth, Capt. Henry Neilsen bows 
under the weight of five shells of protective 


clothing comprising an artificial environment, 


oxygen and other survival gear. 


HELMET binoculars compensate for fast jet closing rates. 


360 


Aeromedicine Reinforces 


By Russell 


Haw kes 


Weak, slow and vulnerable to injury, man still is a vital part of any 


weapon system. 


Ihe Aero Medical Laboratory at Wright 


Air Development Center, 


commanded by Col. Jack Bolierud, and the Aero Medical Field Laboratory at 
Holloman Air Development Center, commanded by Lt. Col. John P. Stapp, 
have the essential job of learning how to protect man and reinforce his 


weaknesses. 

Aside from its own large inventory of 
talent, the Aero Medical Laboratory at 
WADC calls on the resources of private 
organizations which hold 185-200 con 
tracts and do 60% of the lab’s research 
and development work. 

Its total effort cost $4 million in 
Fiscal 1956 and will cost $3.4 million in 
Fiscal 1957. The new figure rev 


upward trend in expenditures which 
$500,000 


erses an 


amounted to an increase of 
anually in 1955 and 1956 
The lab is divided into seven operat 
ing branches, employing 397 peopl 
They include 275 professional engineers 
ind scientists. Th ré 
@ Administration and Service 


' 


} 


bran¢ 


provides design, drafting an 


test 


services and admini 


e Three branches 
phvsi 

e Iwo branches whi 
velopment—Engin¢ 
ment and Clothing 
e Aircrew Effectiveness Branch, 
integrates the resu yf Aer 


Lab work int 


1 


altitude 


One of the lab’s responsibilities is for 
research and design of oxygen systems, 
pressure breathing devices and pressure 
sults 

Most men consider 


medical pres 


sure breathing undesirable but it is 
difhcult to find an alternative 

Pressure breathing has been found to 
be an effective means of raising man’s 
ceiling #0,000 ft., the 
safe upper limit when 100 
breathed at the pressure of the 
rounding atmosphere. With incre 
Ititude, C ind water 


in increasingly larger 


ibove 


irbon dioxide 
CCUDP' 
volume 


UNDER-ARM preserver floats survivor in upright position. 
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Frail Man 


narily, mbalation 
muscular expansion 


ilation 


Because pressure breathing requires 


iberate eftort. it is possible for the 
lot to expel too much carbon dioxide 
rough his lungs. This upsets the con 
| of respiration, which works bv sens 

the blood’s carbon dioxide 
Although some extra altitude is at 
inable with pressure breathing alone, 
the use of this system is limited to posi 


tive pressures of 10 to 12 mm. mercun 


; 


Pressures above this level not only make 
t dificult to seal a face mask but also 
inhibits normal circulation of the blood 
ympressing blood vessels in the 

t cavity and obstructing the return 
blood to the heart This in 
n reduces the volume f blood 


by the heart and could lead to 


1 short time depending n 


+] 
ure ind 


than that 


Pressure Suits 
\W h nia pre urized ibin inn 


' 
the olution to the pl yblem 
wove the useful altitude of pres 
breathing is the pressure suit. It 
med to b ] nee the back pressure 
tted upon the hvdrostatic column 
d by pressing on the entire skin 
mpressing the veins and capillaries 
nd mcreasing VCcnous pressure I his 
done on most current suits by a cap 
tan tube which expands, tightening 
the fabric in a suit already skin-tight 
Acro Medical Laboratorv scientists are 
not convinced that this is the best wav 
to design a pressure suit—but it is the 
st practical principle for flight. It is 
principle of the proven T-1 suit, de 
signed for use in the X-1 generation of 
research aircraft 
4 better method would be to fill a 
suit with water. This requires no appa- 
ratus and would apply a relatively con 
stant pressure all over the body, but 
few pilots could accustom themselves 
to being soaked for the duration of a 
long flight 


Task of a Tailor 


l'o imitate nature, Acro Medical Lab 
cientists studied the effects of altitude, 
effort, fatigue, and emotional stress on 
respiration. They found that in a 
stressful situation the volume of 


+} 
i¢ 
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ALTITUDE, fire, arctic, rocket fuel, summer flying and summer uniforms, 


JOHN P. STAPP, chicf of Acro Medical Field Laboratory 


‘QUICKENING’ project shows pilot consequences of control movements. 





HUMAN 
FACTORS 
IN ACTION 


si 


7 ‘e 





SIERRA PRODUCTS INSURE PILOT SURVIVAL 


“Sierra Sam’’® and his family of anthropomorphic and 
anthropometric test dummies insure pilot survival by providing 
vital “human factors” data in supersonic and high altitude 
equipment tests. Closely simulating the human body, “Sierra Sam” 
has ample space in body cavities for instrumentation. 

Sierra’s R. A. Hawks Division has long been a leader in the field of 
oxygen breathing equipment. Shown on the right is the new 

Sierra Model 210 Oxygen Mask. With one valve, compensated 

for pressure breathing, doing the work of three, it provides more 
pilot comfort, visability, and superior windblast protection. Valves 
and components are available for conversion of existing masks. Also 
shown is the new Sierra Model 195 4-Way Oxygen Manifold 
designed to protect against explosive decompression in high-speed 
high-altitude bail outs. The manifold bolts securely to the chute 
harness so that it cannot be ripped loose to flail by windblast. 


Write for engineering data and catalog information on Sierra 
Dummies, Sierra Oxygen Breathing Masks and Manifolds. 


123 E. Montecito, Sierra Madre, California 
Sierra Oxygen Breathing equipment is marketed by their R. A. Hawks NGINEERING CO 


Division ... serving the aircraft industry and military for more than 25 years HI 





mateur opera ng 


rement of 56 inch« 


lo learn the extent of the problem 
n the futur the lab is 
inthropometr the study of 
limensions. Periodic measurements of 
ition of World War II crew 
members have been carried on down to 
to show the effect of age 
ipon the changing human shape \ 


prac ficing 
human 


the gener 


the present 


ontinuo tud ¥ successive gencra 


ns 1s 1 isuring the development of 


Ihe Nledical Lab 
ngle protective suit made up 
| | \“ ruld pro ick I 


a safc 


’ 
rized and it 


environment 
conditioned 


nd must protect against high G-loads 
nd immer cold water 
The design of seals is proving difh 
ult. Rubber, the most obvious material 
lops limitations at the 
cted in the 
that 


Zoom 


extreme al 

next few 

strc ng 

both pr 

ipper_ atmosphere 

tcroratc rapidh 

urized state 1LLS¢ 
which the lab is 

distortion of 


medium at 


me | ilar cttect 
now studving. One 1s a 


und that occurs when the 


the source and the 
different 


medium at the ear 
lensitic his is ex 


iuse some. difficulty n 
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ome t 


r damage. The question 
I Acro Medi i] | ib 
whether a human pilot 
useful 
Durning time 
Similar 


to determine the 


the lab, WAD( 
function ining n escape capsul 
of the rocket f attaiming 
tudies are peed or 50,000 ft 
cttect 


formance of having t rk 


ontrol 
being carried 

n pilot per 
under 


G-loads positive ove j n <¢ } 


Spinning, Tumbling, Jostling 


clativeh low 


beating 
bsorbs during 
gh peed ind 


fruitful 


urplanes 


Between speeds 
Mach 1.5 15 
the drag 


inducee 
man in an crection s« 


Mach the 


deceleration 


pted hur 


Sleds at Holloman 

The 5,000 ft. rocket sh k an 
the 120 ft itapult sled track at Hollo 
man are being Aero Medical 
Field Lab to study the effects of wind 
blast, and on the big 


used by the Several 


building 
drag-induced deceleration 


] 
immediate] ng 


track has : trength-\ 


moments mae 


5.000 ft 


tumbling in the 
fter ejection. The 


‘CIRCUIT CAMERA’ ROTATES AT PILOT’S EYE LEVEL TO LOCATE SINGLE-EYE BLIND SPOTS. 
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ENGINEERS: 


Aerodynamics & Propulsion 


If you can 
do original 
work 


> ++ you should consider The 
Johns Hopkins University 
Applied Physics Laboratory 
(APL), where creative ideas 
are recognized and supported. 


The Laboratory is primar- 
ily concerned with research 
and development of guided 
missile systems. A_ sizeable 
program of fundamental re- 
search is concurrently in 
progress. 


APL is responsible for 
technical direction of the 
Navy’s Bumblebee guided mis- 
sile program. Developments at 
APL include the first super- 
sonic ramjet, and the missiles 
TERRIER, TALOS and TAR- 
TAR 

A distinguishing feature of 
the Laboratory is the self- 
dependence of the _ profes- 
sional staff members, who 
work in an atmosphere of 
free inquiry and are unham- 
pered by the usual adminis- 
trative details. Problems are 
attacked by teams, each of 
which maintains a fine bal- 
ance between research and 
engineering. The team ap- 
proach allows each member 
to acquire broad knowledge, 
find his creativity heightened. 

The locations of the Lab- 
oratories in the Washing- 
ton D. C.-Baltimore periphery 
place staff members near fine 
housing in all price ranges, 
recreational and cultural fa- 
cilities. Moving expenses paid 
in full. Liberal educational 
benefits for study at a num- 
ber of excellent universities 
nearby. 


OPENINGS EXIST IN: 


DEVELOPMENT: stability and con- 
trol analysis; ramjet engine design 
RESEARCH: interference and heat 
transfer phenomena; hypersonics, 
turbulence, shock wave phenom- 
ena 


For additional information write: 


Professional Staff Appointments 


The Johns Hopkins University 


Applied Physics Laboratory 
8615 Georgia Avenue, 
Silver Spring, Md. 





| 
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favor of one shaped like a squat bomb 
case. It is expected to provide greater 
stability during its descent after the 
jump 

Past experience has taught the lab 
that acrodynamic pressure differentials 
on the body in a long free fall 
to spin—usually stretched out horizon 
tally and iroun 
ixis at speeds that may be 
it high iltitude 
at lower altitudes 

\ 5-ft. diameter 
chute has been found to keep the body 
vertical and inhibit the spin, but the 
jumper sometimes must keep himself 
from pirouetting rapidly on his longi- 
tudinal axis. 

The spin can be 
WADC on a turntable 
whirling subjects at speeds 
200 rpm. Human volunteers have never 
spun faster than 125 rpm. A spin 
table mounted in one car of the human 
centrifuge at WADC is capable of ap 
plying the spin at an animal subject 
simultaneously with a _ high linear 
G-load applied by the centrifuge 

This test simulates the combined 
spinning and 
takes place for a few seconds after 
eyechion 

Ihe linear G is appli 
the head, then toward 


eE 


« 


cause it 


| 


spinning 
200 rom 


stabilizing « 


rogue 


simulated at 
capable of 


as high as 


rapid deceleration that 


t toward 
feet as the 
ymbined 


tumbles rapidh 


forces produce a “jostling” of the inter 


] 


] y 
camage 


Nal organs which in produ 

At Holloman the weightless mdi 
tion is being produced for periods up 
to 30 seconds by fiving an | + along 

ballistic trajectorv. The Air Force is 
planning for flight in space and is greath 
interested in the physiological and ps\ 
chological results of the zero-G 


tion 


condi 


The Human Equation 


In the field of psychology, the Aero 
Medical Lab is trying to find a transfer 
function to represent man’s part in the 
servo equation. The task of protraying 
human performance by a single mathe 
matical expression has so far baffled the 
lab’s scientists because of the infinite 
variety of responses possible 

Lab psychologists also are studying 
the advantages of quickening the com 
bination of several inputs in a single in- 
strument presentation to show the 
pilot the trend and the consequences of 
his control movements. Such _ instru- 
ments would greatly reduce the skill 
level required for precision flying 

Work in bio-acoustics is being done 
with the hope of reducing the discom- 
fort and physiological damage caused 
by the intense noise generated by jet 
engines and aircraft, rocket motors, etc 

Hearing loss, vertigo, nausea, and 
bleeding at the ears have resulted from 
prolonged exposure to these sounds. 


The lab is making mathematical and 
analyses of their vibrator 
testing 


physical 
characteristics and protecti 


source and at 


devices at the 
receptor 


Human vision is ] 


increasingh 
quate for the demands placed u 

in flight. At supersonic speeds 

ual reference to objects outside 
the aircraft requires better 
than the average person has. Night 
flving and the extreme altitudes of space 


raise the problem of finding an external 


perception 


reference on which the eve can focus 

The Aero Medical Lab is trving to 
produce practical helmet-mounted bin- 
oculars. The demand for thes« 
when USAF discovered that over 60% 
of the pilots in the Korean war carried 
hand-held binoculars. The lab is also 
interested in the development of image- 
stabilized binoculars to eliminate eve- 
strain caused by jiggling of the glasses 
A test model has the reflectors mounted 
stabilized by small 


arose 


on gimbals and 
magnets 

\ periscope development project i 
which USAF hopes will 
eliminate the need for the big drag 
difficult -to-cool cockpit 


visibility on 


under way 


producing, 
bubble necessa\®rs for 
present aircraft 

\ periscope 
vard visibility for planes taking off and 
ittitude, which 


reduces direct runway visibility 


ilso could pro\ ice for 


inding in a nose-high 


‘Empty Field Myopia’ 

In studving the performance of the 
itional conditions, Aero 
s encountered the prob 
empty field myopia,” a form 
of near sightedness that attacks even 
the normal eve when it has no referen 
point on which to focus. This occurs 
in night operations and is expected to 


under oper 
Medical Lab h 


lem of 


occur in space 
The lab is using an infra-red “reti 
the refraction of 


nascope” to measure 
lens of 


infra-red reflected through the« 
the eve of a subject in a darkened room 
Ihe results are expected to show what 
happens to the structure of the eye with 
empty field myopia. 

Cockpit visibility of aircraft is being 
measured, using the circuit camera de- 
veloped by the Civil Aeronautics Ad- 
ministration. [he camera has two 
lenses to simulate the pilot’s eyes. It is 
placed at head level in the cockpit and 
rotated 360 degrees. The film auto- 
matically moves under a slot aperture, 
making a panoramic view showing five 
degree grid lines and single-eye blind 
spots in a metric rather than a graphic 
form. 

One Aero Medical Lab 
checking the effect of high G-loads 
upon vision. Aside from the black-out 
caused by the increased apparent weight 
of the blood and the hypoxia of the 
brain and retina which result from in- 


study is 
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New Clothes and Food 
Ihe Aero Medical Lab is responsibk 
r the development of much of USAI 
iniform and protective clothing—from 
proposed uniform for the Air Force 
cademy to ABC Atomic, Bacterio 
il, and Chemical warfare) protec- 
garments 
\s part of ARDC’s Aircraft Nuclear 
ropelled Program (ANPP), the lab is 
idving the possibility of designing a 
uit to protect crew members from the 
radiation of the pile 
\ero Medical Laboratory is respon 
sible for the development of foods and 
feeding svstems to meet the special 
needs of the Air Force 
In Korea bad pre flight feeding 
I of air crew cthoaenc 
ramps cau ed by the 
in the intestines 
n that the volum« 


undernourish 
mg Air For 
dicate that 
is tolerable for 
ome critical in 24 


he we ipon yvsten 


ith the advent of nuclear powe1 
the effect of radiation upon 
1 becomes mmportant 
Force also hopes to take advan 
f the beneficial effects of food 
the boredom that will be experi 
ed in flights of the long duration 
sible for nuclear aircraft 
Research has shown that prolonged 
flight changes the respective palatability 
of foods. Noise, vibration, and de- 
creased oxygen hinder the digestive pro 
cess. At the end of a long flight ap 
petites decrease and food is apt to be 
egarded more criticalls 
Comparative studies show that pota 
toes, vegetables and salads become 
ibout 20 less desirable in the air 
Soups and meats hold up fairly well and 
desserts and baked goods remain popu 


Aero Medical Lab is searching for a 
single, non-perishable survival ration 
that will be adequate for all climates 
ind survival situations. The range of 
modern aircraft being what it is, a 
single flight may traverse many types of 
climate and terrain 
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MAJOR AIRLINES 
Use 


lagnetic 
: ETECTORS 


Ce Major airlines use Lisle 
' ; Magnetic Chip Detectors 


SS» q 
= » to disclose internal defects 
: = before major damage oc- 
curs. Abov e illustration 


shows how the Lisle Mag- 
netic Chip Detector installed in the oil 
sump is checked with a Continuity Tester 
to determine whether or not any ferrous 
metal particles have been collected on the 
magnetic poles. This is a positive test 
which may be made quickly without re- 
moving either the cowling or the sump 
plug. Gives advance warning of danger- 
ous internal breakdowns. 


aL | See 


CLARINDA, IOWA 








THE HUMAN COMPONENT 


A balanced human factors engineering consulting and research team 

providing practical solutions to the aviation industry 

in MAN-SPACE-EQUIPMENT compatibility 

¢ Flight Control Systems ¢ Air Trafhc Control ¢ Passenger Trathc Flow © © 
¢ Cockpit Layout ¢ Panel Displays ¢ Control Layouts © Weapons Systems ¢ © 
> Communication, Navigation, Lighting and Other Sub-Systems * © Maintenance 
Efficiency ¢ ¢ Operator Selection and Training ¢ ¢ 
Flight Simulators ® © Environmental Stress 
and Personal Equipment 


OURTNEY AND COMPANY 1711 Walnut Street - Philadelphia 3 











The illustration is of a Mark A4 fully auto- 
matic ejection seat as supplied to Aeronav- 
tica Macchi of Italy. 





MARTIN-BAKER AIRCRAFT COMPANY LIMITED 


ENGLAND - CANADA 














Rack/Panel/Chassis 


THREE OF TWENTY-SIX SERIES 


CANNON 
LEC TRC 


Please Refer to Dept. 110 
Los Angeles 31, Calif. Factorie 
Licensees in Paris, France 


ipal cities...see your Telephor 
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DAN ROCKET (DEACON AND NIKE) USED IN GRD-UNIVERSITY OF MICHIGAN STUDIES AT WALLOP’S ISLAND, VA 


Geophysicists Survey Realm of ‘Flight’ 


Hanscom Field, 
the best maps. 


Mass.—Victory in war often has gone to the side with 
It is the purpose of the Geophysics Research Directorate of 
Cambridge Research Center to provide the Air Force with a “map” of 
its potential theater of operations—a vast four-dimensional region extending 
outward from the surface of the earth through the changing fluid atmosphere 
to unknown limits in the space beyond. 

USAF’s “map” must be a body of knowledge about the many physical 
processes and dimensional relationships which influence the operation of 
aircraft and missiles. 
of it Dir i orc? 


ICS IS Droac 


Be us¢ mission, th in-being 
, 


: nh 
l ir goopn 


into 


solal phys futur 


physics require! 
ology, mi difter 
gcomagnctism 


Some of 


g extended t 


scICcHices 


Geophys 
pein blem 
of geoph 
miu 
robl Ihe probl 
of most uppli 1 by USAT 
little develop nds uch as St 
ms of equipment except \ir Defense ¢ 


I 
utput 


MmISslons 


ymand 

iften is of the 
nd lS deplored b 

poo planning 

Relat ively often the lu 


ippe il 


ed metcor- 
for USAI 


Devices I iboratorn ople as evidence of 


rround-bas 


ons and quich 


instruments designed 
Atmospheric 
hnique are more com he past 
will 
item of hardware or 
by the Air Force 
GRD hopes to reduce the need 
this type of solution by 


problems of the Ait 


but the product in the form of an e1 


is primarily know tion 


technique ro 
Serving Three Air Forces 


of GRD are 
three Ai 


[he members 
that they serve 


solving 
f the 


conscious 


Forces—the Force 
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plit personality that 
separate admunistrat 
classes 
of the 


irangemen 


have to live tog 
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at... , oe as 


AEROBEE-HI EMITTED NITRIC OXIDE CLOUD WHICH GLOWED ON RELEASE OF STORED SOLAR ENERGY 


offset the loss of scientific talent 


laboratory 


than 
from the 


GRD and the Contractor 


About 20 of the dollar 
GRD’s work is done at 
Ihe remaining SO0% is done by 
tractors proht 
foundations, universities, and 
industry Ther 


rorcign 


valuc of 
Cambridge 
con 


including non research 


private 


usually are 15 or more 


LIC issihied 


research s avoids an additional 


drain on overworked scientific man 


powcr in this country, gets the work 


, 
come it 


less cost, and in 


SOTHIC Cases 


draws on experience not available in 
this country 

Working scientists in the 
lateral duty of 


the work of contractors in 


Directorate 
monitoring 
the IT 


have the 
own 
pecialized field 


Ihe field of geophysics is so broad 


ind the number of organizations en 
pal f geoph S1¢ i rOs¢ irch IS SO small 
that th« is relatively little 
tion for contract Because of this most 

let on a “sole 


than by 


raged 


compen 


source 


ompctitive bid 


with the shortage of sci 
ntihc, eng 
power that plagues the 
tion, GRD 

trained graduatc 


the gap, th 


Same 
ind technical man 
rest of 


using a pool ot 


mccrng 


avid 


partially 
students to help fill 
intage of the 
schools in the 


students doing 


’ 

taking ad 
Tt good Bos- 
som 


ihed work have 


proximit 
unclas 
their 
graduate 


ton areca 
been able to use 
project reports as theses for 
degrees 
Ihe basic need of all n i 
iSI¢ neec Or il SCICTICC 1S 
measurement. One of GRD’s concerns 


370 


rechhion hnde! The inforn 


is useful in pe 


is to provide an inventory of research 


equipment for making these measure 


ments 


The Directorate has d ped bal- 


of probing th mospher 


} 


OoTIS T¢ 


ft. It is 


Lory ’ ] 
modacm } hat bal 


ipabl 
iltitudes of about 10 


idox of 


up to 
i pa 
loons, the carliest 
flight and 


should 


mean Li ssful 
long consideres 
now prove 
vehicles of later 
aevices 
Although 
titucles 


measurements only fo 


rocket 1 h = ral 
balloon ‘ can take 


SOC onds 


than 


before plunging back to the earth. The 
ire of 


ourse, hse HNIC TIS hy more 
expen IvV¢ 

One ti balloon non-cx 
I polvethvlenc on it level bal 


uch as the Nlob This 


balloon ris¢ I with the 


pe of 
I 


px of 
iItitude of a 
making it 


ontour of pressure 


tr 
Li 


DATOTNC 


chart the 


given 


pressure 


Simultaneous Launchings 


Ihe trajectory of loon mav be 
Ww movemcn yf the parcel 


illoon mbeddec 


rential everal bal 


rcleased imultaneously indicate 
he il ind h inging dis 


mntal wind 
} + 


alioon tf , indicate 


These 
correlated 

ind weather 

of the ball have 
1 +] 


CKO round t 


Govan 


been 
i rid y radio di 
gained 
rfecting theories of the 


of the 


ition 


circulation itmosphere, 


the de 


important in 
fore: 
ballon launched last 
rnalis ( ilif tl 


t] 


nent of 


nique 


long-range isting 


Onc 


it Ve 


wecled three 


y r\ 
tlie 


1 Vv around the ca th 


enth opment 


] ] 
Lac 


uunched balloon to be re 
uch 
to serve as radar reflecting 
for tracing stor wement 
expected to travel 
Develop 


CONnSICCT 


enter of circular storm 


balloons are 
the eve of the storm 
of this balloon 
engineer problem because of 


n launching from 


pos i 
the stresses involved 
1 fast-moving airplanc 

Another 


1 missilk 


wanoon pcing d veloped 


target 


Rockets for Research 

Fhe Directorate is re 
kets used in geophysical 
Though it is not 
ockets, it 
them 


On 
i 


f illed on 


must mstrument 


crate ind occasional 
them 

Ihe Directorate now ha 
ble inventory of rockets 
oint Air | 
retiring A¢ 
best rocket th« 
Force has for extreme altitude sti 
in carry a 150-lb. pavload to an 
of 140 more This is 
than twice the altitude attainab] 
the old Acrobee carrving the sam 


e Aerobee-Hi, a 
levclopment of the 


urrenth 1S the 


} 
mucs OF 


e For somewhat lower altitudes, two- 
versions of rocket 
300-Ib. Deacon have been used. 


stage smaller such 


is the 
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DAN (Deacon-And 


@ One of these is 


Nike 1 Dy ICOl cket lifted Sf O00 or 

100,000 ft 1 Nike booster before 
neg Phe Cajun 1 i new two-stage 
Kct syst ipable of lifting its pay 
| to altitud f 50-60 miles 

e A new air-launched rocket known as 


soon will be in use. It is de- 


i fighter in a 


Rockair¢ 
ned to be fired from 


tical pull-up at an altitude ibove the 
densest part of the atmosphere. Burn- 
t is at about 50,000 ft. and max 
iltitud ibout 250,000 ft It 
fin-stabilized and uses solid propellant 
th a burning tims rf 3 ond In 
formation will be telemectered from the 
+0-lb. instrument pavload to a second 


raft bearing tclemetering receivers 


nearb Parachute recovery of the im 


ft ment ection ma' be provided fol 
the first few firings. Rockaire is de 
genecd ind fabricated by Douglas An 

ft Co. and will be assembled by GRD 
crew it th launching sites. GRD 


rocket for specific 


! 


ma nodify the 
ks 
Nearly all of GRD’s rocket launch 
ire from bases in New Mexic« As 
lt the upper atmosphere over New 
Nex l vel tudied but the 


to which the results can be ext ipolated 


degree 


to other region uncertain. This will 
be rectified to some extent during the 
International Geophysical Year (June 

$7-December 1958) by the joint op 


] 


station at Ft. 
Bay by ( 


un hing 
Hudson 
| nited States 


isonable to 


cration of 
Churchill o1 
ind the 
It is re 
ll continue to operate the 


il Year 


in ida 


issume that some- 


One Wi sitc 


ifter the Geophvsi end Lhe 


Ft. Churchill location will permit dis 
mination f effects with latitude 
Rockaire nring t various <¢ ther loca- 
tion ire CXxpe ted to supplement fir- 
from th fixed sites Data thus 
gained will have broad ipplic ibilit 


Automatic Meteorology 
GRD r 


nth has completed \ rk on 
- . 


th ARDC Model Atmosphere, 195¢ 
vhich extends from 300 to 500 kilo 
meter Th n 1 recently revised 
tandard nosphe extending to 300 
lometers probablv will become design 
quirements for aircraft ind mussile d 


ontract 














1] new indard and model atm 
exten tn ICAO standard to 
titudes acct ny to rocket lhe 
I AO tandar \ based upon balloon 
unding (he new model atmosphere 
babl vill be revised period illy on 
tional data 
Lffort i ! made t in € 
thcienc' f weather ybserving 
lata transm m and to mo 
ibject clement from = anal 
fo ist vy Uhre ipp! iches 
iutomation of data collection and 
transmis biective map analysis, 
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RADAR SCOPE shows line of severe storms over the New England area. 








LOW BEAM 
NORMAL 






circular form of hurricanes. 


CURVED CLOUD BANDS reveal characteristic 


Margin for Error...None! 


You swing into your final approach. At precisely the right instant the Landing 
Signal Officer flags you to cut your power—and you're aboard! y Such skill and 
precision is indicative of that which is required today in every phase of the aircraft 
industry. The bearings in modern jet turbines, for instance, must be held to 
accurate tolerances measured in millionths of an inch. That’s why the leading 
jet turbine manufacturers specify Bower aircraft bearings first. Their exceptional 
high quality and unerring precision allow Bower bearings to stand unbelievable 
turbine speeds and temperatures—that match the supersonic speeds of today’s 
jet aircraft—with a minimum of lubrication. yz Whatever you produce, if it uses 
bearings, specify Bower! Choose from a complete line of tapered, straight and 


journal roller bearings for every field of transportation and industry. IDEALLY SUITED TO HIGH-SPEED OPERATION 


Built to hold their precision indefinitely, these aircraft 
bearings are recommended wherever superior qualil 


BOWER ROLLER BEARING DIVISION and high-speed operation are required. For some 


ipplications, a special alloy steel—developed jointly | 


FEDERAL-MOGUL-BOWER BEARINGS, INC. @ DETROIT 14, MICHIGAN Bower and several aircraft companies—is used 


PS vossm stsnino, 
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il weather prediction. The 
approaches may someday be uni 
ficd into a single automatic svstem 
Observations from runwav-located in- 
struments are already being telemetcred 
utomatically to the metcorological 
fices at some air bases. The next step 
to transmit the data to central collect 
points automatically and automati 
llv disseminate it to forecasting sta- 
tions 
Automatic map analysis is the clec 
mic plotting of isolines for use in the 
preparation of forecasts It is already 
being done in a crude wav bv a joint 
Air Force-Navv-Weather Bureau team 
ig IBN 701 and 704 computers. The 
ipproach is based on the results of a 
GRD-Princeton stud 
Numerical weather prediction is the 
utomati preparation of prognosti 
harts by clectronic computers. ‘To date 
vcriments have been limited to rela 
simple isoline forecasts for the 
itmospher lhough numerical 
prediction would be the last 
1 completely automatic proce 
ire, its technique is nearest to opera 
tional us \t first precipitation and 
il effects will have to be entered by 
1uman forecaster. In five or ten vears 
xperts believe it will be possibl 
ist automatically the precipita 
issociated with anv storm 5 


more in diameter 


Aircraft Landing Aids 


Instrument weather lowers the num 
ot plan that can land at an air 
in a given time because of the 

distance at which the pilot 
ground | 
controller must 
between landing 
ck up 
distance at which th 
ecognize the runv 
sented by the indirect 
it the station mK 
bility on the ground 
\ project now undcr wav aims 
making these minima more accuratc¢ 
ind more definite so the interval can 
be closed up or aircraft diverted to alter 
nate airports without wasting fucl in 
missed approaches. The only realistic 
measure of visibilitv is the slant range 
it which the pilot can see the runway 

Ihe slant range can be given in terms 

of the altitude at which the pilot can 

look forward along the glide path and 
ee the runway threshold or the thres 
hold lights. This altitude is called the 

Chreshold Contact Height 


Sperry’s Measuring System 
_ Sperry Gyroscope Co. developed a 
stem for determining this height un- 
d ra GRD contract in 1954. It is being 
tested at Newark Airport by a U.S 
Wcather Bureau team assisted by Sperry 
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Worth considering 
to solve space and 
weight problems 


FLEXIBLE SHAFTS 
for transmitting 
power or control 


S.S.White flexible shafts offer unusual oppor- 
tunities to conserve space and weight. They're 
compact and highly adaptable to the most lim- 
ited space conditions. They can be easily in- 
stalled in congested areas and can be run around 
turns and over, under or through frames and 
other obstructions. 

Our engineers are always available for help in 


working out your applications. 


HELPFUL FLEXIBLE SHAFT DATA 
Bulletin 5601 offers full technical de- 


tails on flexible shaft selection and =< 
application, Send for a copy. | 





Abbie IN FLEXIBLE SHAFTS / 


8.8. WHITE INDUSTRIAL DIVISION, DEPT. V, 10 EAST 40th ST., NEW VORK 16, N.Y. 
Western Office: 1639 West Pico Bivd.. Los Angeles 6, Calif. 
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OPERATIONAL 
SCHEMATIC 
TYPICAL 
COMPUTER 


KEY: 
~~--- Mechanical 
Connection 
—— Electrical 
Connection 


clear, accurate mechanical Thinking 


in functions virtually unlimited in scope 


The key elements of the Kollsman Air Data 
Computer System are the Synchrotel Trans- 
mitters and the Pressure Monitors, using 
displacement type diaphragms, to provide 
the necessary inputs. These Kollsman units 
have had their reliability proven again and 
again by the thousands now in use. And, 
there is more than 28 years of unique expe- 
rience behind the development and perfection 
of the displacement type diaphragm by 
Kollsman. 

That’s why you can expect superb per- 
formance and accuracy characteristics in a 
Kollsman Computer. 

Perform functions virtually unlimited in scope 

Kollsman electromechanical computers are 
being used in autopilots; photographic, 
bombing and fire control systems; navigation 
equipment — some in conjunction with radar. 
Scope of design is almost unlimited. 


KOLLSMAN Air Data Computers 


... now available in systems such as the following: 





Air Data Master Air Data 
Ground Position (GPI) Static Pressure Correcting 


Temperature and Humidity 
True Airspeed and Mach Number, C-2A 





The outputs of such computers, having } True Angle of Attack 


accuracies better than .5% of range Absolute Pressure 
are specified functions of the following: Indicated Airspeed 





Equivalent Airspeed _ Relative Air Density 
True Airspeed True Altitude Variation 
Mach Number True Temperature 








Write for illustrated literature with complete technical data. 


> — 


KOLLSMAN PRODUCES: Flight Instruments « Precision Computers and 

Components © Engine instruments « Optical Systems and Components « 

Navigation Instruments « Precision Flight Controls « Motors and Synchros 

* Precision Test Instruments for Aviation and Industrial Laboratories 
. 





© kollsman esses 


80-08 45th AVE., ELMHURST, NEW YORK + GLENDALE, CALIFORNIA + SUBSIDIARY OF SZastdard Col PRODUCTS CO. INC. 
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ANTENNA for measuring sun’s radiation at Sacramento Peak Observatory, Sunspot, N. M. 


nd supervised by GRD. Three sets of 
measurements are combined in equa- 
tions which compute the Threshold 
Contact Height 
the pilot as a minimum 

In the Newark tests, incoming pilots 
runway” or 


(his can be given to 


requested to report 
ght the moment they see one or 
other When the report is heard 
operator trips the shutter of 
unera which photographs a_ radar 
xc showing the actual Threshold 

Contact Height for comparison with 
the predicted onc The three basi 
measurements in the equation are 
¢ The photometric properties of the 
runway threshold—light emission or re- 
flectance, background brightness, etc. 
® Horizontal visibility. 
e Cloud height, at which altitude visi- 
bility should increase suddenly. 


Project Great Plains 


In Project Prairie Grass the Direc 
torate is carrving out a study of small 
scale turbulence and the diffusion of 
gases and acrosol particles at low alti 
tudes. The project is an extension of 
in earlier one called Great Plains 

In one phase of Great Plains, sound 
ing balloons with an equal rate of 
iscent were released from evenly spaced 
positions arranged in a line parallel to 
the direction of the surface wind. Each 
balloon was released as the balloon 
from the next station upwind passed 
overhead 

In a uniform air mass with the wind 
moving at the same speed and in the 

me direction at all levels, all balloons 
ould pass over the last station evenh 
paced in a vertical line. The extent and 
lirection of departure of the balloons 
from this relationship was photographed 
to show diffusion and wind shear 

This study uncovered a phenomenon 
which USAF feels mav explain certain 
crashes that took place when aircraft 
were making apparently normal night 
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anding approaches to airports in th 
landing ay hes t port tl 


central plains 
“Nocturnal wind maxima’ 
found which were first believed t 
tvpe of low level ject stream. Further 
study proved that the winds extend over 
= ° 


broad area horizontally in ic Plains 


tates 


May Explain Crashes 


Ihe wind maxima were found to oc- 


Pp 


between 2 a.m. and um. ‘Te 
peeds were about 60-65 1 ind o 
urred between 1.000 and 1.300 ft 
iltitude with surface win between 
10 and 20 mph. The vertical gradient 
veraged about 40 mph per 1,000 ft 
The winds seemed to have Ii fixed 
direction haractcristic and at dawn 
the disapp« il 
Ihe steep vertical gradient could 
use the ground speed and angle of 
descent of the aircraft to change rapidh 
vet imperceptibly because of the dark 
making pilots overshoot or undershoot 
their approaches 
In Prairie Grass diffusion of gases 


ind aerosol particles is being studied bi 


releasing sulphur dioxide from a point 
source and measuring the amount col 
lected from the air by a number of 
“bubblers” containing slightly acidified 
hydrogen peroxide to trap sulphur d 
oxide traces. 

lhe bubblers will be arranged in four 
concentric semi-rings at 100, 200, 40 
nd SOO meters from the source: Re 
sults of the study are expected to find 
ipplication in atomic biological and 
chemical warfare radioactive waste 
problems near nuclear powerplants, and 
ir pollution control in smog areas 


Modifying the Weather 
In several fields GRD is endeavoring 


not only to understand the Air Force’s 

environment but to control it 
Weather modification studies by 

GRD have produced techniques which 











ELECTRIC 


PRIMERS 


EXPLOSIVE POWER 
CARTRIDGES 


GAS-GENERATING 
CANISTERS 


An organization specializing in the 
design, development, and manufac 
ture of explosive ordnance, McCor 
mick Selph places first emphasis on 
dependability. The entire group is 
located in a 60,000-sq-ft plant on a 
200-acre site having perhaps the 
most complete facilities of its kind 
in existence 

Your procurement and reliability 
problems in specialized explosives” 
can probably be solved at McCor 
mick Selph — either with standard 
items, tried and proved, or with units 
produced to meet your specific need 

Send for data 


or submit your 





** Ignition 
problems to: Actuation 
Ejection 


Fracturing 

















OE Aa, 


McCORMICK SELPH 
ASSOCIATES 
HOLLISTER 1, CALIFORNIA 
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Titeflex 
Lidtwegt flexible hose 


-——ooroo 


LGV one core of Du Pont TEFLON* 
Strong —Tough wire braid covering 
FLEXIBLE—Meets space-saving requirements 


Qualified—tested to MIL-H-5511 


Engineered for the increasing demands and rigid 
specifications of the aviation industry, TITEFLEX 
flexible hose, with an inner core of Du Pont TEFLON 
provides a practical solution to one of the industry's 
most critical design problems. Check, for example, 
these indispensable resistance characteristics. 


ond is unaffected by fung 








Resistance to Pressure. New Tite- 
flex hose is tough—recommended 
pe” pressures ronge from 
600 to 3000 psi. 


wie, ee 
—_— 
th Mt mah Ay 


Resistance to Heat. New Titefiex 
hose withstands temperctures up to 
500°F. Does no’ «often, deteriorate 
or change in ony way. 


Resistance to Cold. New Titefex 
hose retoins its flexibility even ot 
—100°F. Super cohesive—will not 
crock, chip or cause oil lines to clog. 


Available in 4%" to 1%" sizes. Send coupon for more in- 
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HEAVY current vaporizes copper wire. 


ire not quite operational in a serics of 
Lhe Directorate has 
ven times in opening 


cight experiments. 
been successful se 
holes in super-cooled stratus clouds. The 
hole were 100 200 Sq mi, in arca nd 


pcrsistc for as long as one-half hou 
Series of Studies 


iodification work has been 


lone crics of studics of 

ind ice crystal formation. It 

fairly well established that 

rm on nuclei of ice or hvgro 

particles of sea salt, ammonium 

ulfate ilver iodide and other chemi 

cals. Ice crystals are the most important 

initiating precipitation ribo 
s latitude 


Until two or three vears ago ther 


nucic: for 


tU acerc 


little definite information available 
ice crystal nuclei but it has been 


formation on the outstanding advantages of this new hose 
and its applications in aviation design. 


"DuPont trademark for its tetre- 
resin 


TITEFLEX, INC. 
Aviation Products Division 
517 Hendee St. 
Springfield, Mass. 
Please mail new literature on Titeflex flexible hose made with 


an inner core of Du Pont TEFLON. Intended for 


FLEXIBLE HOSE 





Name 





Company 





Address 





City 





WIRE becomes incandescent gas. 
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GASES expand after wire burns. 


gecested that meteoric dust may 
rve as nuclei. Despite the lack of 
knowledge, the formation of ice crvs 
tals has been prevented in some cases 
[he formation of cloud droplets has 


yroved a more difficult problem Lhe 


Directorate has found it possible to 


enhance or inhibit nucleus activity by 
poisoning” the nuclei with minute 
traces of methyl amine or ethyl amine 


CASCS 


Suppressing Contrails 


Contrails are being studied to learn 

way of suppressing them, making 
visual detection by the enemy more 
ficult 

Contrails are water formed bv the 
mbination of hydrogen from hvdro 
irbon fuels with oxvgen in the com 
uustion process 

It has been found that burning one 
ound of fuel adds one-and-a-quarter 
pounds of water to the atmosphere. 
Ihe first remedy probably will be fuel 
idditives but some study is being made 
of the possibility of using exotic (non- 
hvdrocarbon) fuel such as carbon di 
ulfide. None have been successful vet 
because they produce less energy than 
hvdrocarbon fuel 


Weather-Sun Tie 
GRD has made a first step toward 


controlling the release of energy received 
from the sun and stored photochemi 
cally in the upper atmosphere. After 
laboratory studies of the effect of radia 
tion on gases at low pressure, clouds of 
nitric oxide were emitted. 
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eoofO Meet 


aviation hose requirements 


Chemical Resistant 

Withstands Very Low Temperatures 
Operates at High Temperatures or Pressures 
Sizes—Y%" to 1% "—Standard Fittings 


Titeflex’s new aviation hose (with inner core of 

Du Pont TEFLON*) was developed by our research 
engineers working closely with jet-engine designers. 
This hose meets or exceeds standards set 

by jet engine manufacturers. We maintain these 
standards through a rigid quality control system 

and a fully rounded engineering service. 


Rigid T Somple Titefiex hose Quvelity Control. View of Titefiex 
lines set up imputse-test cycling qvolity control laboratory where row 
from 75-2500 ibs. psi. This i& o mo and other components ore 
MIL-H-S511 test. inspected for uniformity. 


ia - o> bs! 


Customer Service. Trained Titefiex 

soles ineers work directly with 

you to help you find the right onswers 
highly skilled engineers ore ot your to your eviction hose problems. 


Mail coupon to obtain more detailed information on this new 
type Titefiex flexible aviation hose with an inner core of 
durable, chemically inert and heot-resistant TEFLON. 


"Dv Pont trademark for its 
tetrafivoroethylene resin 


TITEFLEX, INC. 
Aviation Products Division 


517 Hendee St. 
FLEXIBLE HOSE Springfield, Mass. 


Please mail new literature on Titeflex flexible hose with an 
inner core of DuPont TEFLON. Intended for 
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City. 














Oterpayyp 
- 
AN 3 THRU AN 20 , 
fi 
5 
e 


call _—_—_ 
COOPER “=: 


for your COMPLETE AN 173 THRU AN 186 

















requirements in “standards”... 





Full range of sizes... 
NAS 333 THRU NAS 340 





most items IN STOCK. 





UTTTTT 
LOCUM 


NAS 428 SERIES 











\ NAS 464 SERIES 


Ded you know ...7 \ 





Increasing demand for Cooper \ 
\ NAS 501 SERIES 
products has forced us to \ 


expand plant capacity by 75% Symbol of 
Now — your LARGEST source 


of inventory stocks. 











oe NAS 517 SERIES 
Special fasteners security in 
asteners 
produced to f 





specifi cation / 


PRECISION PRODUCTS 
5625 WEST CENTURY BLVD. « LOS ANGELES 45, CALIF. 
ORegon 8-3973 





@® GEOPHYSICS 


from rockets at extreme iltitude 

[Ihe nitric oxide augmented the nat 
ural release of energy and appeared 
is a glowing, ionized cloud. It is con 
ceivable that the effect may be used to 
produce reflectors for scatter communi 


9 to provide local illumination 


cation | 


at night. 

(he Directorate is searching for the 
tic between the ecarth’s weather and 
changes and irregularities in the energy 
output of the sun Atmospheric ob 
ervations will be checked against solar 
observations made from the Sacramento 
Peak Observatory near Holloman AFB, 
N. M. GRD scientists believe their’ 
will be the best solar observatory in the 
free workd after it has been completely 


instrumented later this year. 
Ozone Concentration 


One key to the solution appears to 
the ozone concentrations in 
uppel itmosphe C which seem to cor 
relate both with solar variability and 
with atmospheric pressure density, tem 
perature, and synoptic weather. GRD 
currently is trving to improve methods 

of measuring ozone concentrations 

\ new technique coming into use 1s 
called VODARO (Vertical Ozone Dis- 
tributions from the Absorption and 
Radiation of Ozon GRD will cs 
tablish two widely separated measuring 
stations to permit descrimination of 
VODARO data according to geographic 
location. 

One station will be at Flagstaff, Ariz.., 
md the other probably will be in 
Europe. 

Another kev might be in the short 
term variability of the clectro-magnetic 
ficld of the earth and its relationship to 
solar variability and the changes in cos 
mic rav incidence which apparently are 

sociated with solar flares. Some short 
term variations are in the audio range 

m 1.50 cycles per second. 


Measuring Earth's Field 


USAF also is interested in the long- 
term or secular variations in the field. 
GRD is about to start a project meas 
uring the dipole field of the carth 
by finding the lowest concentration of 
cosmic ravs. This occurs at the geo 
magnetic equator, which is the line of 
least geomagnetic force and is caused 
by deflection of the cosmic rays toward 
the geomagnetic poles 

The results will enable scientists to 
predict the strength and character of 
the geomagnetic field in time and space. 


It will require the inalysis of a mass 


of information large enough to cancel 
statistical Ccrrors 

Data must be included on daily and 
tidal variations and those in magnetic 
storms caused by the influence of solar 
changes and cosmic rays 

Direct measurement of cosmic ray 


AVIATION WEEK, August 6, 1956 


ilblazers 


MARQUARDT 
BREAKS 

NEW 
FRONTIERS 
WITH 
BOMARC 
POWERPLANT 


NEW OGDEN 
FACILITIES 
BOOST 
NATION'S 
DEFENSE 








Marquardt’s research center is fast becoming one of this country’s crea- 
tive engineering capitals. Unlimited opportunities at Van Nuys are 


attracting many Research and Development engineers to Marquardt. 


Write for details 
PROFESSIONAL PERSONNEL 
16555 Saticoy Street, Van Nuys, California 


THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER 





Problem in Aerial Lenses... 


i= le 3a SS - }— 9 


” 


& 


a LIGHTWEIGHT §° 
to do a HEAVYWEIGHT’S job 


As part of its never-ending war on weight the Air Force Other projects that testify to Perkin-Elmer’s ability to take 
handed Perkin-Elmer this problem: find a way to trim the systems problem and “see it whole” 


fat off bulky aerial telephoto lenses — without impairing their ROTI Mark I (Recording Optical Tracking Instr: ) 
: ‘ (hecore g Ci ac g strumen 


optic: erfo e 
ptical performan for tracking the flight of guided missiles. 

Drawing on the experience of a staff that has designed and 
built some of the world’s most complex optical and electro 


mechanical equipment, P-E came up with a definitive report The Y-4 hombine 


Airborne infrared detection systems for military use 


. periscope for the B-47. 

on lightweight lens techniques. Using these new techniques, 

P-E took a large lens system weighing 190 pounds, remanu Prototype optical and radar bombing and navigation system 

factured it down to a cool 70 pounds — with no loss in optical now designated MA-2 for use on the B-52. 

performance! Most of the large aerial photographic lenses in use today 
Even more dramatic weight reductions are in the offing by the Air Force. 

P-E has recently developed a method for mass-producing 


> 
on eacto ris est tl Nat us an Seawoll s« mm S 
aspheric lenses, This new method will make possible lens R . ey _ ” vutil , ind — 1 MOrINCS. 


systems with greatly simplified optical elements. Here again, In planning your next project, invite Perkin-Elmer to sit in. 
the answer was found by a P-E staff whose experience went ur staff and unique facilities can bring your project to fulfill 
far beyond mere specialization. ent sooner than you may now realize. 


In planning your coreer also — consider 
Perkin-Elmer. We have openings for physi- 


- 
ey ini= mer cists, electronic engineers and many others. 


We can offer top opportunities for ad- 

CORPORATION vancement in a rapidly growing organiza- 

— NORWALK, CONNECTICUT tion, located where comfortable suburban 

OPTICS © MECHANICS ® ELECTRONICS living is a reality. 
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intensity will be made by a B-36 which 
vill carry a neutron pile around the 
vorld, bracketing 15 degrees to cither 


‘ 


ide of the geographic equator 


lonosphere Studies 

structure of D and 
layers including “Sporadic bk” 
10-100 mi. dia. ) 
of the ionosphere arc being analyzed 


Lhe shape and 
OWCI ] 
louds of ionized gas 
y bouncing radio frequencies as low 
is 1S kilocycles against them and meas 
ing the return. A horizontal dipok 
ntenna about two miles long is used for 
the transmitter The reflected signals 
indicate the absorptivity, 
tructure of turbulence, and horizontal 
drift of the ionospheric layers. Normal 
drift has approxt- 
mately 50 meters per second. Velocities 
within turbulence arc 
higher 


contours, 


been found to be 


considerably 


Lhe ionosphere in the Arctic is being 
neasured by an airborne ionospheric 
with a transmitter which 


sweeps frequencies from one to 25 meg 


recorder 


icvcles 

Che mobility of the urborne unit per 
mits it to study areas not available to 
ground bases 

The coupling between atmospheric 
clectricity and the mechanics of weather 
ilso is being studied by the Directorate 
Che results will be important to future 
work” in and 


long-range forecasting 


veather modification. 


Electric Force Fields 

One of the first essentials is an un- 
derstanding of the electrical fields in- 
olved. 

[his is growing out of GRD studies 
of the ionosphere, the current (about 
which flows there, and 
the electrical fields between the 
phere and the ground 

The density, volume, and mobility 
speed in the presence of an electrical 
held) of ion concentrations in the lower 
itmosphere have been measured experi- 
mentally and will be correlated with 
neteorological factors. The magnitude 
nd direction of current flow between 
the ionosphere and the ground also are 


LUU_UU0U amps) 


1OnO- 


being measured 

Some experts theorize that thunder- 
storms generate the current flow be- 
tween the ionosphere and the ground. 
GRD is tracking thunderstorms with 
ground-based and airborne instruments 
measuring current, electrical potential, 
nd ion concentrations. It is also study- 
ing other tvpes of storms, minor shower 
clouds, and non-thunderstorm electric- 
ity 

It has been found that the top of 
the horizontal mixing zone, called 
the “exchange layer,” can be identified 
bv relatively heavy ion concentrations 
1s well as by meteorological character- 
istics. 

The Directorate has a “Sferics” obser 
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vation net which is capable of detect 


ing electro-magnetic radiation in the 


radio frequency and audio frequency 


ranges from thunderstorms as much as 


> 000 miles away 


Fix on Lightning Strike 
\ Sferics 


from 


draws signal 
intenna arrays 


oon vl nx 


detector 
three directional 
widely separated to provide a 
on a lightning strike. 

\ new technique is to present the in 
formation graphically on a PPI scope 
showing the three lines of bearing cross 
ing at the point of discharge. The gain 


can be turned down to eliminate the 


lines and show only the poimt of inter 


UNITED 
ELECTRODYNAMICS 
Announces 

the first 
TRANSISTORIZED 
TELEMETER UNIT 
in an 

operational 
missile 


Experience Counts 
in Development 





If you are looking for a 
capable organization in the 
field of instrumentation, 
look to United Electro- 
Dynamics. 





Radar presentation can be 


made simultaneously 
to terrain and aircraft. 


ccthon 
on the same scope 


for reference 


Other Projects 
Other GRD studies include 
e Exploding wire experiments. 
instantly vaporized by the 
heat ited by putting 
000 amps through it. Power 1 


by 


gence! 
supplied 
¢ h irged 


\ il] h ivc 


ophvysics 


100 microtarad « ipacitor 
to 10,000 volts Ihe results 
other areas than ge 
ittained im the ex 


value in 
The temperatures 
ploding wire experiment have not been 
GRD experts 


substantial increase in the 


nnounced but believe 


that any 


Outstanding Features of United 

Transitorized Telemeter Units. 

@ Interchangeable Sub Carrier Oscillator 
and Low Level Amplifier Units 

@ Standard Calibration curves 

@ High overall Accuracy 

@ 7 channel basic unit (other channels 
available) 

@ Precision band pass filters prevent 
channel interaction 

e@ RF transmitter in shockmount 

@ Low power and single voltage 
requirements 

@ Total weight: 14.5 pounds 

@ Modular construction for adaptability 
to your space requirements 

@ Built to rigid environmental 
specifications for: 


Vibration 
Shock 
Temperature 
Humidity 
Altitude 
Acceleration 


UNITED ELECTRODYNAMICS 


A Division of United Geophysical Corporation 


OOYNAMICS 


1200 South Marengo Avenue e Pasadena, California 


Research © Development *« Testing « Manufacturing 
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FASTENER PROBLEM 





























Pinning costs for 
precision differentials reduced 25% 


Using taper pins for assembly of these three precision differ- 
entials presented a cost-reduction problem to the PIC De- 
sign Corp. Tool cost, for example, was high because taper 
pins require fine, perishable and expensive taper pin ream- 
ers. Assembly costs, of course, were increased by the added 
reaming operation. 

PIC replaced taper pins with Rollpin in all assemblies and 
cut fastening assembly time and costs substantially. The 
high cost of reaming has been eliminated entirely because 
Rollpin is a pressed-fit, slotted tubular steel pin which drives 
easily into holes drilled to normal production tolerances. 
Made slightly oversize, Rollpin compresses as driven. Its 
spring action locks it in place —withstanding impact loading, 
stress reversals, and severe vibration. And base price of 
stainless steel Rollpin is far lower than the equivalent taper 
pin. 

If you use dowels, pins, rivets, or set screws and want to 
maintain high shear strength, consider the probability that 
Rollpin can cut your costs, too. 


* 5 Stainless Steel Rollpins used 


on each PIC Precision differential. Ao cs 
——MAIL THIS COUPON FOR DESIGN INFORMATION- — Pou 9] 


Elastic Stop Nut Corporation of America, Dept. R44-825 
2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastening information: 


] Rollpin Bulletin [] Here is a drawing of our product 
; What self-locking fastener would 
Elastic Stop Nut Bulletin you suggest? 


Name ____Title 





Firm 


Street 
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¢ GEOPHYSICS 


temperatures will require that protection 
against thermo-nuclear reactions be 
provided. 
© Geodesy. The force and direction of 
gravity at various poimts on the earth's 
surface is being measured to get more 
accurate figures on the ecarth’s shape. 
GRD is backing solar eclipse expedi 
tions 

Simultaneous coronograph sightings 
of the stage of the eclipses will al 
low scientists to compute accurately 
the relative position of different points 
on the earth. The results are important 
in missile guidance system development 
ind map making. 
¢ Optimal flight planning. GRD in 
association with the Cook Research 
Laboratories of Skokie, Ill., is perfect- 
ing a technique called “4D flight plan 
ning to improve coordination of ai 
crew, meteorological and operation per 
sonnel and extend pressure pattern navi- 
gation techniques for use above the 
altitude of jet stream cores. 
© Severe storm program. The Directo- 
rate is studying violeyt or hail-bearing 
local storms larger in area than tor- 
nados and smaller than hurricanes. The 
characteristic shape has been iden- 
tified by radar and storms are being 
observed to determine how they move 
ind change and where hail falls rela- 
tive to reference points in the storm 
rea. 
e Surface trafficability measures. ‘The 
Directorate has developed an “airborne 
drop penetrometer” which lights a flare 
on impact with the surface if its bear 
ing strength is above a critical value. 
Seismographs have proven valuable in 
determining the thickness and strength 
of Arctic ice. An airborne seismometer 
is now under development which will 
accurately measure the propagation of 
the various shock waves from a charg¢ 
dropped on the ice as an indication of 
trafhicability 
® Statistical forecasting. Local forecast- 
ing on the basis of a long standing 
historical record of the meteorological 
parameters of past weather is a prom- 
ising approach being explored. It is 
based on the theory that if the con 
ditions leading up to and surrounding a 
certain type of weather should recur 
the weather also will recur. Because 
of the rarity of exact repetition of con- 
ditions, forecasts may be stated in 
terms of probability. 
eHigh altitude wind measurement. 
GRD contractors are using star “twin- 
kle” as a measure of upper winds. ‘The 
twinkle has been found to be caused 
by the movement of turbulent cells 
having different optical refraction. 
Movement is caused by the high alti- 
tude winds. GRD scientists believe the 
frequency of the twinkle can be trans- 
lated into accurate terms of speed and 
direction. & 
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_an industry! 


SLIP RING & 
COMMUTATOR 
assembles from 038" to 36° t= ASSEMBLIES 


% 

An Unmatched Record of Performance 
Individual components ’ Today, Electro Tec Slip Ring and Commutator Assemblies 
or complete assemblies are the choice of leading aircraft, instrument, and component 
- oe Oe manufacturers throughout the world. Our units are selected 
and environ- for Gyro and Servo applications, for Telemetering and Radar 
mental speci- devices, for Guidance systems, and Automation equipment. .* 
fications. where sustained and reliable performance is a requisite. 


: 3 Facilities Available to Serve You 

Plants in South Hackensack, N. J., Blacksburg, Va., and 
iow noise, miainum Ormond Beach, Fla , are currently producing a wide variety 
friction and dimen- of Slip Ring, Commutator, and Brush Block Assemblies, 
== sional stability. Precision Selector Switches, and Miniature Relays. Complete 
- Engineering Facilities and Branch Sales Offices in Los 
»; Angeles, Minneapolis, Chicago, and Waltham, Mass. are 

geared to service your requirements. 

Write for fully illustrated literature. 


ELECTRO TEC CORP. 


SOUTH HACKENSACK, NEW JERSEY 


Uniformly hard rings, 


*PATENT No. 
2,696,570 


PRODUCTS OF PRECISION 





TEAMWORK IN TELEMETRY! 


USAF — WADC —TDI 


Pr 


AN/AKT-7 and AN/UKR-2 


Miniature Telemetering Systein 


TDI designed and developed under contract with the Air 
Force Wright Air Development Center, the unique 12- 
Channel FM/FM telemetering system officially designated 
os AN/AKT-7 and AN/UKR-2. Close cooperation and 
guidance by Air Force personnel coordinated with a modern 
systems design approach by TDI engineers, resulted in 
this extremely versatile miniature system. Featuring inherent 
reliability and accuracy, simplicity, mobility and economy 
with provisions for automatic checkout and calibration, it is 
typical of the high standards set by TDI in all phases of 
telemetry. Let us show you how the AN/AKT-7 and 
AN/UKR-2, 12-Channel FM/FM telemetering system can 
be adapted to meet your requirements—write for free 


technical bulletins. 


Systems 


YNAMICS INC. 


> <a Formerly, Raymond Rosen Engineering Products, Inc. 
32nd and Walnut Streets, Philadelphia 4, Pa. 


Western Regional Office: 15016 Ventura Blvd., Sherman Oaks, Los Angeles, California 








TECHNICAL FIELDS OF INTEREST 
AIR RESEARCH AND DEVELOPMENT COMMAND 


AviATION WEEK 


clopment al present cond 


deter i his co ! pec est cl 
letermit pped il 


potentia 


Ihe information obtained will be entered 


Source } ile — 
Air | 


organizations 


ind all firms so entered 


Research and Developn 


(enter 


tor orce 


future 
All 
AR D¢ 


stitutions interested 
are requested to complete the inclosed 


AIRCRA 


FT AND FLIGHT EQUIPMENT 


A " tr ‘ 


sft Design 
Structure 
Operatir 
Safety 


‘+ 


Lighter-Than-Air 
Propeller 

Rotating-Wir 
Water-Borne 


a 
y Air 
Air 


ASTRONOMY, GEOPHYSICS AND GEOGRAPHY 


Actronon 


y 
artography 
matology 
eodetic Eng 
eography 

eomagnetisrr 
Meteorology 
neralogy 
Jceanogr ar 


Seismology 


CHEMICAL WARFARE EQUIPMENT AND MATERIALS 


5 a Age 


Flame Thrower 


ncendiarie 


orgar Cr 
rganic Chern tr 
Physical Chemistr 


COMMUNICATION 
Combat infc t 
Data Trar 
Data Transm 


Board 


Plotting 


Printing and Scanning 


Speed 


RADIO COMMUNICATIONS 
Microwave Syster 
Long-Range Fixed { wm Enair 

ing Short and Medium-Range Fixed Plant 
sti Engineering 


Plar mmunicat E 


ommunic 
obile 
ropagatior 


tems Engineer 


nplitude 
Amplitude 
Amplitude 
Amplitude 
Amp'itude 
An t 


and 

and 
and 
and 
and 


f je and 


T 
Te jue 


Eliminatior 


. 
Velay ne 


Equipment 


Suppressi¢ 


Anti-Jan 
terference 
anc 
SOUND RECORDING AND AMPLIFICATIONS 
Audio 


be 
A 


on, Blankers 


{ 
and 


Equipment 
rds and Reproducer 


A er 


AVIATION WEEK, August 6, 1956 


Research forms and return the to 1! proper ARIM 


Ais 


ucting a 


the 


te Relations 


survey 


i ad 


proper ARD( 


will be considered 


rent programs 


in contracting tor 


“tear-out” 


source 


Headset 


peect 


Keyer 
TELEVISION 

WIRE COMMUNICATIONS 
DETECTION 

ACOUSTIC 


Broadband A 
Broadband Vf 
LF. A HF 


FINDERS 


DIRECTION 
f Eq 


HF 


INFRARED 


Detect 
t adband M 
Broadt 


snd VHF 


Par 


rowave 
VHF-UHF 


OPTICA 


ntermeasure De 


RADAR AND RADIO 
ng-Range 
l Range Syst 
Med Rar 
Short-Range 


nitter 


ur je Contr 


Pre 





GROUND TRANSPORTATION EQUIPMENT 


Amphibious Vehicles 

Automotive Parts and Accessories 
Railroad Equipment 

Special Purpose Vehicles 
Automatic Trailers 

Trucks 


GUIDED MISSILES 
Aerodynamics and Ballistics 
Guidance and Control 
Handling and Launching 
Propulsion 

Warheads and Fuzes 


INSTALLATION AND CONSTRUCTION 
Air Conditioning and Refrigeration Equipment 
Air Cooling Devices 
Heating Devices 
Construction Equipment 
Sanitation Engineering 
Structural Engineering 
Shelters 
Racks 
Mobile 
Permanent Station 
Equipment 
Transit Cases 
Fortifications 
Military Installations 
Public Utilities 
Repair and Maintenance Facilitie 
Yards and Docks 
Vulnerability Studies 


MATERIALS (NON-METALLIC) 
Adhesives and Sealants 
Ceramics 

Hydraulic Fluids 
Leather and Textiles 
Lubricants 
Miscellaneous Materials 
Paints and Finishes 
Plastics 

Rubber and Elastromers 
Wood 


MATHEMATICS 
Pure Mathematics 
Statistics 


MEDICAL SCIENCES 

Anatomy and Physiology 
Biochemistry 

Biology 

Dentistry 

Hygiene and Sanitation 
Medica! Specialties 

Medical Supplies and Equipment 
Nutrition 

Pathology 

Pharmacology and Toxicology 
Psychiatry and Neurology 
Surgery 

Veterinary Medicine 

Visual and Auditory Studies 


METALLURGY 


Mining and Refining 

Structural Metallurgy 

Bronze, Brass and Bearing Alloys 
Heat-Resistant A!loys 

Iron and Alloys 

Light Metals and Alloys 

Miscellaneous Non-Ferrous Metals and Alloys 


MILITARY SCIENCES AND OPERATIONS 


Defense 
intelligence 
intelligence Sensors 
Seismic 
Acoustic 
Chemical 


Data Hand!ing and Display 
Storage and Retrieval-Magnetic, 
Electro-Mechanica! 
Presentation-Electronic, Photographic, Optic 
Dissemination and reproduction—Magnetic, Pho- 
tographic, Lithography 
Conversion (Raw Data to 
Photographic, Electronic 


Photographic, 


Processable Form 
Electro-Optics 


Logistics 


Operations 
Intelligence Parameters Studie 
Target Analysis 
Enemy Capabilities 
Intelligence Systems Studies 
Organization and Administration 
Psychological Warfare 
Strategy and Tactics 


NAVIGATION 

Celestial Navigation 

Dead Reckoning and Pilotage 

Electronic Navigation 
Short-Range Hyperbolic Systems 
Short-Range Phase Matching Systems 
Long-Range Navigation Systems 
Medium-Range Contro! and Guidance 


386 


Remoting 
Terminal Equipment 
Microwave Links 
Multicouplers 
Traveling Wave Tube 
Cable 

Display Equipment 
Direct Readout 
Horizontal 
AZ-EL, Indicator 

Character Display 
Colored Display 
Photographic 


1FF Equipment 
interrogators 
Responders 
Coders 
Decoders 
Crypto Boxers 
Indicators 


Beacons 
Lightweight Droppable 
Tactical X-Band 
Long Life 
Signal Enhancement 


Corner Reflectors 
Transponders 
Crystal Enhancer 
Signal Integrators 


Time Standards 
Crystal 
Atomic 
Molecular 
Frequency Dividers 


Inertial Systems 


Navigational Instruments 
Very Short-Range High Definition Landing Sets 
Very Short-Range High Definition Airport Sur 
veillance Sets 


Medium-Range Traffic Control Surveillance Sets 


Special Navigation Systems 
Equipment and Areas of Interest 
Mobile Target Indicator-Coherent and Non 
Coherent 
Circular Polarization Development 
Automatic Frequency Contr Development 


NUCLEAR PHYSICS AND NUCLEAR CHEMISTRY 


Atomic Structure 

Nuclear Reactions 

Radioactivity 

Isotope Separation 

Reactors and Particle Accelerators 
Health Physics 

Military Applications 


NUCLEAR PROPULSION 


Accessories 
Components 
Control 
Cooling 
Design 
Installation 
Operations 
Performance 
Shielding 
Testing 


ORDNANCe 


Ammunition and Explosive 
Armor 
Armored Cars 
Ballistics 
Bombs 
Bomb Scoring and Control 
Fire Control and Bombing Systems 
Explosions and Blast Effects 
Fire Control! and Bombing Systems 
Guns 
Mounts and Turrets 
Proximity Fuzes 
Rockets and Launchers 
Tanks 
Underwater Ordnance 


PERSONNEL AND TRAINING 


Personnel Procurement and Admir 
Industrial Relations 

Wages, Salaries and Bene‘its 
Education and Vocational Training 
Military Training and Indoctrinatior 


PHOTOGRAPHY AND OTHER REPRODUCTION 
PROCESSES 


Cameras 

Photographic Processes, Techniques and Equipment 

Miscellaneous Reproduction Processes, Techniques 
and Equipment 


PHYSICS 

Acoustics 

Crystallography 

Electricity and Magnetism 


Optics 

Quantum Mechanic 
Solid State Physics 
Spectra and Molecular 
Thermodynamics 
PRODUCTION AND MANAGEMENT 
Fabrication 

Management, Accounting and Publicatior 
Plant Design and Production Planning 
Quality Control 

Tooling 


Theory 


PROPULSION SYSTEMS 


Reciprocating Internal 
Gas Turbine and Jet 
Rocket 

Steam 


PSYCHOLOGY AND HUMAN ENGINEERING 


Experimental Psychology 
Industrial Psychology 
Physiological Psychology 
Psychometrics 

Social Psychology 


QUARTERMASTER EQUIPMENT 


Cleaning and Sanitation Equipment 
Food and Containers 

Furnishings 

Kitchen Equipment 

Personal Equipment 

Protective Equipment 


RESEARCH AND RESEARCH EQUIPMENT 


Administration and Programs 
Technical Writing 
Technical Reports 
Technical Manua 
Parts List 
Specifications 
Maintenance and Instruction 
Graphical Representation 
Engineering Standards 


Handbooks 


Computers 
Analog 
Digital 
nstrumentation 
Traiectory Computers and Recorders 
Tracking and Target Analysis 
Timing and Firing Systems 
Telemetry Receiving 
Data Storage 
Data Separation and Presentation 
Optics 
Laboratories and Test 
Power Sources 
Atomic 
Test Equipment 
Audio 
Microwave 
MT! Test Equipment 
Fault Indicators 
Reliability Devices 
RF Plumbing 
ispla Equipment 
Optical 
Electro-Mechanical 
Animated 
Methods and Technique 
Wind and Water Tunnels 


Facilities 


Engine Generators—Gasoline, Diesel, 


SHIPS AND MARINE EQUIPMENT 


Damage Control 

Mine Countermeasure 
Miscellaneous Equipment 

Naval Architecture— Submarine 
Naval Architecture Surface Ships 
Salvage 

Torpedo Countermeasure 
Vulnerability Studies 


SOCIAL SCIENCES 


Agriculture 

Anthropology 
Documentation and Library Science 
Economics 

History 

Law 

Philosophy 

Political Sciences 
Sociology 

Fine and Decorative Arts 
Languages and Literature 
Music and Drama 
Religion 


TRANSPORTATION 


Air Transportation 
Highway Transportation 
Rail Transportation 
Water Transportation 


Continued on page 388 
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SUPPLEMENTAL SOURCE INFORMATION 


Supply on a separate sheet of paper or in the space below the 
information indicated in the following outline. If this information is 
included in your company brochure, then only the brochure need 


be submitted: 


A. Personnel 
1. Names and brief biographical sketches of each of leading 
research and development personnel who might be principal in- 
vestigators for an Air Force Research and Development contract 
A. Educational background. 
. Work history. 
. Books or papers published. 
. Patents. 
. Current fields of activity. 


B. Facilities 
A brief description of laboratory equipment and other facilities 


pertinent to research and development activities. Indicate whether 
your facilities have been inspected or examined by Air Procure- 
ment District, Development Field Office, or other Air Force Person- 
nel concerned with evaluation for research and development 
purposes 

Experience 

Detailed information on your work in the fields checked on the 
reverse side which you feel should be included. This is important, 
particularly on current projects. 


t, if available. 





D. Descriptive brochure and current financial stat 
Return forms and attendant information to appropriate ARDC 


agency. 
Note: It is suggested that you keep appropriate ARDC Agency 
advised of current capabilities of your organization as changes 


occur 
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Now...a battery of 
Hydroforms at 


YOROFORM 
Blank — 8” Diameter 
Draw Depth — 5” 


-to reduce your development time and 
costs on every pre-production runl 
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1S4NCH HYDROFORM 
Maximum Blank 

19” Diameter 
Maximum Draw 


Depth — 8 


Specity TT 
KAUPP... ii se 
for Accurate Forming and Drawing of Stainless Steel, Inconel, 
Cold Rolled Steel, Aluminum, Copper, Brass and Other Alloys 


Kaupp hydroformed prototypes and 
pre-production parts are accurately formed and 
drawn in less time, at lower cost. Hydroforming 
produces short run, and in some cases 
production pieces, quicker and more 
economically than tool and die methods. New 
equipment installed by Kaupp assures faster 
service. For complete information on Kaupp 
metal forming facilities, call or write today! 


FEWER DRAWING OPERATIONS 
SIMPLER TOOLING 

FASTER SET-UP 

IMPROVED QUALITY 


Expanded Kaupp facilities include deep 
drawing by conventional methods for volume 
production runs and a completely equipped 
metal spinning department. 


rom - mn ©: VO) od ow. mie) ft 


NEWARK WAY © MAPLEWOOD 
NEW JERSEY 
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12-INCH HYDRBEORM 
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ARC’s new ADF weighs less than 20 Ibs! 


Birds have nature's navigation instruments and can return un- 
erringly to their nests from a continent away. They follow 
special flyways as you follow a chosen course. 

But you can out-navigate the birds with ARC's miniaturized 
ADF. Here, after two years of testing, is an Automatic Direc- 
tion Finder of great reliability—in a system whose combined 
parts weigh less than 20 pounds. It requires less power, too— 
only 2.8 amps at 27.5 volts. It has hermetic sealing of vital 
parts, including the entire loop, and other mechanical design 
features to insure ARC-dependability under today’s exacting 
requirements. Now a dual installation, where required, will 
save 80 or more pounds and make room for other much- 
needed equipment or more payload. 

The ADF is still the Number One worldwide navigational 
aid, usable on an estimated 60,000 radio stations. ARC's 
Type 21 is tunable to all frequencies from 190 ke to 1750 kc 

An outstanding feature is extremely low drag of the loop 

wre 38 ane WaISNs Cony a7 POUNSS housing, which extends only two inches into the airstream. 
Component Units Weights: Receiver, 6.8 Ibs.; Loop, Here is reliability you can trust—in a small package .. 
4.3 \Ibs.; Loop Housing, 0.5 Ibs.; Control Unit, ‘ = “ 

high performance to ARC standards, trusted for 28 years. Ask 


1.6 Ibs.; Indicator, 1.3 Ibs.; Power Unit, 5.2 Ibs. . aoe 
CAA Type Certificated your dealer for descriptive literature. 


Omni/iLS Receivers * Course Directors * UHF and VHF Receivers and Transmitters 

LF Receivers and Loop Direction Finders * 10-Channel Isolation Amplifiers * 8-Watt 

Audio Amplifiers * Interphone Amplifiers * Omnirange Signo! Generators and Stondord 
Course Checkers * 900-2100 Mc Signal Generators 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radio Corporation Boonton, New Jersey 





ARDC Liaison Offices 


The Air Research and Development Com 
mand maintains a nationwide network of 27 
offices to USAF 


technical projects and serve as contact points 


field liaison coordinate 


for persons who need technical information 
from USAF. 


The offices, administered from ARDC 


Headquarters in Baltimore, are: 


@ Hq., Air Research & Development Command 
Deputy Commander/Research and Development 
Field Liason Office (RDTF 
Attn: Lt. Col. W. R. Beckett 
Baltimore 3, Md 
Telephone 
Lexington 9-2616 
Ext. 44 or 344 
®@ Washington Air Force Development Field Office 
Room 3816, Main Navy Building 
Attn: Lt. Col. l. H. S. McMann 
Washington 25, D. C 
Telephone 
Liberty 5-6700 
Ext. 63594-62471 


@ Air Force Development Field Representative 
NACA Langley Aeronautical Laboratory 
Attn: Maj P. E. Everett 
Langley Air Force Base, Va 
Telephone 
Hampton 7911 
Ext. 21144 


@ Air Force Development Field Representative 
Novol Research Laboratory 
Attn: Capt. C. B. Ausfah! 
Washington 25, D. C 
Telephone 
Johnson 3-6600 
Ext. 2266 


@ Air Force Development Field Representative 
Applied Physics Laboratory 
The Johns Hopkins University 
Attn: Mr. H. C. Beaman 
Silver Spring, Md 
Telephone 
Washington—Juniper 9-7700 
Ext. 10 
Baltimore—Plaza 2-1317 
Ext. 10 


@ Air Force Development Field Representative 
Engineer Research and Development Laboratories 
Attn: Capt. Frank Alford 
Fort Belvoir, Va 
Telephone 

Edgewater 9-5500 

Ext. 34251 


@ Air Force Development Field Representative 
Hq. Board #5, Continental Army Command 
CONARC 
Attn: Capt. J. W. Kelly 
Fort Bragg, N. C 
Telephone 
Fayetteville 7-2311 
Ext. 52116 
@ Air Force Development Field Representative 
Attn: Maj. J. B. Adams (Bldg. 305 
Aberdeen Proving Ground, Md 
Telephone 
Aberdeen 1000 
Ext. 21287 


@ Air Force Development Field Representative 
Army Chemical Center 
Attn: Capt. S. F. Brokeshoulder 
Edgewood, Md 
Telephone 
Edgewood 1000 
Ext. 4227 
@ Air Force Development Field Representative 
Biological Warfare Laboratories 
Fort Detrick 
Attn: Maj. R. W. Edwards 
Frederick, Md 
Telephone 
Monument 3-4111 
Ext. 4224 
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SPECIALTY 
| MANUFACTURER 
SAVINGS 
SMALL PARTS 


FASTENERS 


Multiply these case histories a thou- 


sandfold and you'll get some idea of 
the variety of tough problems we 
crack, and the savings we effect for 
our customers in the course of a 
year. 


Our cold-heading process—supple- 
mented by secondary operations— 
imposes amazingly few limitations 
on the parts and fasteners we can 
make. Don’t forget that we are 
not limited to “stock” sizes. These 
illustrations show that Hassall—a 
specialty supplier —can show 
you substantial savings, better 
deliveries and technical assis- 
tance on your small parts and 
fasteners. 

Proof? Send us your specifica- 
tions or write for catalog. 

John Hassall, Inc., P. O. Box 


2223 Westbury, Long Island, 
New York, 
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REQUIRED: 


Less costly manufacturing 
method for this small stain. 
less steel fluted Pin which 
cost $19.20 per M as a 
screw machine product. 
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HASSALL SOLUTION: 


Cold forming by Hassall at 
© cost of $2.95 per M gave 
the customer an 85 % cost 
reduction on this part, 
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NAILS, RIVETS, SCREWS 


SINCE 1850 


fete! 


AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIES 





@ Air Force Development Field Representative 
Bureau of Ordnance 
Room 0309, Main Navy Building 
Attn: Maj. H. W. Keller 
Washington 25, D. C. 
Telephone: 
Liberty 5-6700 
Ext. 63809 


@ New York Air Force Development Field Office 
346 Broadway 
Attn: Lt. Col. E. H. Millson 
New York 13, N. Y. 
Telephone: 
Rector 2-8000 
Ext. 440-441 


@ Air Force Development Field Representative 
Signal Corps Engineering Laboratory 
Attn: Capt. W. L. Sandidge 


Fort Monmouth, N. J. 

Telephone: 
Eatontown 3-1000 
Ext. 51209-51309 


@ Air Force Development Field Representative 
Naval Air Development and Material Center 
Attn: Maj. G. P. Haviland 
Johnsville, Pa. 
Telephone: 

Osborne 5-7000 

Ext. 272 


®@ Air Force Development Field Representative 
Massachusetts Institute of Technology 
68 Albany Street 
Attn: Lt. Col. C. N. De Gennaro 
Cambridge, Mass. 
Telephone: 
University 4-6900 
Ext. 3509-3508 





CHICAGO 


RESEARCH & DEVELOP- 
MENT PROJECTS 


INTRODUCTION TO 
NEW EQUIPMENT 


OPERATION & MAIN- 
TENANCE TRAINING 


BOOKS 


PITTSBURGH CLEVELAND 





DETROIT 


NEW YORK 





TRANSPARENCIES 
MOTION PICTURES 


A National Organization of Creative Services . . . 
DEDICATED TO ASSISTING THE AVIATION 
INDUSTRY IN THE PLANNING AND PRODUC- 

TION OF ALL TYPES OF VISUAL PROGRAMS 


OUR SERVICES INCLUDE: 


FAMILIARIZATION 
PROGRAMS 


MAINTENANCE GUIDE 


SLIDEFILMS 

WIDE SCREEN VISUALS 
CARTOON ANIMATION 
GLASS SLIDES 


MEETINGS & CONVEN- 
TIONS 


WILDING PICTURE PRODUCTIONS, INC. 


IN ADDITION TO THE PRODUCING UNITS ILLUSTRATED 
WE HAVE SALES AND SERVICE OFFICES LOCATED IN — 


CINCINNATI $T. LOUIS 


HOLLYWOOD 











@ Air Force Development Field Representative 
U. S. Naval Training Device Center 
Attn: Maj. L. P. Stanfield 
Port Washington, N. Y. 
Telephone: 
Port Washington 7-3800 
Ext. 44 


@ Air Force Development Field Representotive 
Bell Telephone Laboratories 
Attn: Maj. H. C. Walmer 
Whippany, N. J 
Telephone 
New office activated July 15 


®@ Los Angeles Air Force Development Field Office 
6253 Hollywood Boulevard 
Attn: Lt. Col. R. A. Trennert 
Los Angeles 28, Calif 
Telephones 
Hollywood 7-5171 
Holiywood 7-5375 


@ Air Force Development Field Representative 
NACA Ames Aeronautical Laboratory 
Attn: Maj. W. W. Penn 
Moffett Field, Calif 
Telephone: 
Yorkshire 7-3056 


@ Air Force Development Field Representative 
Naval Air Missile Test Center 
Attn: Capt. J. F. Pierce 
Point Mugu, Calif. 
Telephone: 
Hunter 6-1681 
Ext. 416 


@ Air Force Development Field Representative 
Naval Ordnance Test Station 
Attn: Maj. D. R. Scheller 
China Loke, Calif 
Telephone: 
Inyokern 5-0111 
Ext. 71403 


@ Air Force Development Field Representative 
c/o Boeing Airplane Company 
Attn: Maj. J. E. Curtis 
Seattle 14, Wash 
Telephone: 
Mohowk 3333 
Ext. 7744 


@ Air Force Development Field Representative 
NACA Lewis Flight Propulsion Laboratory 
21000 Brookpark Rood 
Attn: Lt. Col. L. G. Pattillo, Jr 
Cleveland 11, Ohio 
Telephone: 

Orchard 11211 


® Air Force Development Field Representative 
c/o Deputy for Operations 
Air Proving Ground Command 
Attn: Maj. F. W. Horn 
Eglin Air Force Base, Fla 
Telephone: 
Eglin 5120 
Ext. 23173 


@ Air Force Development Field Representative 
Willow Run Laboratories 
Attn: Lt. Col. G. Foster 
Ypsilanti, Mich 
Telephone: 
Ypsilanti 5110 
Ext. 2-3 


@ A’: Force Development Field Representative 
Redstone Arsenal 
Attn: Capt. B. T. Strain 
Huntsville, Alo. 
Telephone: 
Jefferson 64111 
Ext. 3825 


@ Air Force Development Field Representative 
Headquarters Second Air Force 
Attn: Lt. Col. D. R. Longino 
Barksdale Air Force Base, La. 
Telephone: 
Shreveport 40311 
Ext. 5104 
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INSULATION PROTECTION 


for 2°1,000,000 
INVESTMENT! 


( ) sly the best in high temperature insulation is 

good enough to protect a modern, radar-equipped jet fighter 
with its highly skilled pilot. The high-performance 

features of REFRASIL Insulating Blankets have led 

the industry since their introductory use 

on the first production jet airplane for the U. S. Air Force. 
REFRASIL “Pre-formed” and “Wrap-around” 

Insulating Blankets are preferred by the majority of aircraft 
and jet engine manufacturers all over the world! 

For your special insulation problems, our research and 
development engineers are only a phone call away. 


o . 


REFRASIL Insulating Blankets are on the 200 ; | 2 H ig era t ure In su | a t io n 


job here to protect against the searing blast 
of the jet engine's exhaust. REFRASIL is so 
efficient an insulator that under certain condi- 
tions, a 4%” layer of this special fibrous silica 
material, between metailic foils, lowers tem- 


fone 
peratures more than 1000°F. from one side i(( REFRASIL }) 
44 


to the other! 




















FREE NEW CHART! 


This new High Temperature Insulation Chart 
contains valuable information on all basic types of 
insulation and their temperature ranges, from —300 
to + 3000°F. Write for your free copy today! 


H. |. THOMPSON FIBER GLASS C0. weit WITCO Helos The Aviati 
t- Los Angeles 7, Californi ps corer 
1733 Cordova Street - Los nile aa Industry Beat the Heat 


° 








WRITE OR CALL YOUR NEAREST REFRASIL REP.: EASTERN — Jack Treviyn, 209 Thayer St., Ridley Park, Penn., WAshburn 8-5126 + MIDWEST—Burnie L. Weddle, 3219 W. 29th St., 
ndianapolis 22, Ind., Hickory 5-8685 * SOUTMWEST— Marshal! Morris, 3515 Covert Ave., Fort Worth, Texas, WAinut 3-8098 + Represented in Canada by Rai.way & Power ENGINEERING Corp 





CUT COSTS.. IMPROVE QUALITY.... 


~« Chemical Milling 


T T 
NOW, by NAPPCO’s advanced new chemical mill- 
ing process, aluminum and magnesium may be 
etched selectively to a depth of 4” with a tolerance 
of +.005 or better. No special machine tools or dies 
required. The process is entirely chemical and 
because no mechanical machining is required, pro- 
duction on pre-formed or contoured parts is as sim- 


ple and inexpensive as on flat stock. 

Call your nearest NAPPCO office for complete tech- 
nical data on NAPPCO’s chemical milling process 
and discover how much it will help you to improve 


quality, speed production, and cut costs. 


NAPPCO CHEMICAL MILLING 


Licensed by Turco Products, Inc. 


NATIONAL PLATING 
& PROCESSING CO. 


1440 Tidelands Avenue 
National City, California 
Telephone: GRidley 7-2171 


MORIARTY & ZAHNER 
1032 West 36th Street 

los Angeles 7, California 
Telephone: REpublic 4-2965 
ROBERT SAXS 

685 Antonia Avenue 

los Angeles 31, California 
Telephone: CApitol 1-9180 


CHEMICAL MILLING © HIGH-TEMPERATURE CERAMIC COATINGS © ELECTRO-FILMING © ELECTROLESS NICKEL © 
BONDERIZING © SILICONE-ALUMINUM BAKING © HARD CHROME PLATING © SILVER AND GOLD PLATING 





@ CONTRACTORS 


Contractors to ARDC 


A 


A BC Steel Equipment Co., 
York, N. Y 

A C F Electronics Div., 
Vo 

A C F Industries, 299 State Hgwy., 

A RD E Associotes, Nework, N. J 

Abrams Instrument Co., 600-62 E 
Lansing, Mich 

Abrasive Shot Co., Springville, N. Y 

Accessory Products Co., 617 Putnam Dr., 
Calif 

Ace Brill Motors Co., 
delphia, Pa 

Ace Engineering & Machine Co., 
Philadelphia, Pa 

Acme Aluminum Alloy Co., 


Ohio 


666 Fifth Ave., New 


B00 N. Pitt St., Alexandria, 
N.J 


Paramus, 


Shiawassee 


Whittier, 


62 St. & Woodland, Phila- 


3644 N. Lowrence, 


215 Fundilay St., Dayton, 


430 Meadow St., Brooklyn, N.Y 
507 W. 33 St., New York, N. Y 
300 N. Loke St., Pasadena 


Acme Backing Co 
Acme Code Co., 
Acme Electronics Co 
Calif 
Acme 
N.Y 
Acton Loboratory 
Acushnet Process Co 


Industries Co 1425 Erie Bivd Syracuse 


533 Main St., Acton, 
Belleville Ave., 


Mass 

N. Bedford 
Mass 

Ad Press Photo Inc., 933 Sherman St., 

New York, N. Y 

Adamsdale, Pa 

Akron, Ohio 


Denver, Colo 

Adalia inc 

Adams Shoe Co 

Adamson United Co 

Address Multigraph Corp., 111 E. Third St., Day 
ton, Ohio 

Adel Precision Products 
St., Burbank, Calif 

Adenstedt Heinrich, Fairfield, Conn 

Adirondack Radio aed Co., 32 Guy Pork Ave 
Amsterdom, N 

Admiral Corp., 3000 Cortland St., Chicago, II! 

Advance Electronics Co., Rome, N. Y 

Advertising Display Co., 419-23 Pike St 
ton, Ky 

Aero Development 
Monica, Colif 

Aero Electronics Co 
i 

Aero 


Corp., 10777 Van Owen 


Coving 


Corp P. O. Box 949, Santa 


1253 N. Rockwell St., Chicago 


Marine Co., New Troy Pike, Vandalia, Ohio 


Products Co., Cleveland, Ohio 
1803 E. Alcott St., Kalama 


Aero Medical 

Aero Motive Mfg. Co 
zoo, Mich 

Aero Reseorch Foundation, Soldiers Field, Boston 
Mass 

Aero Rod Corp 
town, Ohio 

Aero Service Corp., 236 € 
delphia, Pa 

Aero Supply Mfg. Co., 611 W. Main St., Corry, Pa 

Aeroaffiliated inc., Hicks Field, Forth Worth, Tex 

Engineers, 2627 Hollywood Way, Burbonk 


W. Commerce & North, Youngs 


Courtland St., Phila 


Aerocal 
Calif 
eroflex Laboratory 
Long Island City 
Aerojet.Gyro Corp 
Azusa, Calif 


34-08 Skillman Ave 


Corp 
N. Y 
6352 WN 


Irwindale Ave 


Development Co 330 W. Hollywood St 


Calif 
Research 


Aerolab 
Pasadena 
Aerological 
Aeromat Products Co 
N.Y 
Aeronautical Radio Co 
ington, D. C 
Aeronca Mfg. Corp 
Ohio 
Aerophysics Corp 
Calif 
Aeroprojects Inc 
Pa 
Aeroquip Corp 
Aerosonic Instr. Co., 
nati, Ohio 
Aerotec Corp., 


Pasadena, Calif 
1807 Elmwood Ave., Buffalo 


1523 L St. NW., Wash 


1712 Germantown Rd., Middle 
town 


P. O. Box 657, Pacific Palisades 


232 S. Matlack St., West Chester, 


Mich 


Cincin 


303 S. East Ave., Jackson, 
3702 Lonsdale Ave., 
Comly Ave., Greenwich, Conn 


Bantam, Conn 
740 Belleville Ave., 


Aerotherm Corp., 

Aerovox Corp., 
Mass 

Affiliated Gas, 17877 St 

Air Associates Inc., 60 
N. J. 

Air Cargo Equip. Co., 
Valley, Colif. 


N. Bedford, 


Cleveland, Ohio 
Teterboro, 


Clair St., 
Industrial Ave., 


11252 Penrose Ave., Sun 
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Air Cruisers Inc., Monmouth County Airport, 8el 
mor, N. J 
Air Lock Inc., 
Air Products Inc., 
Air Reduction Sales Co., 

N. Y 
Airborne Accessory Co 
side, N. J 


Milford, Conn 
538, Allentown, Pa 
42 St., New York, 


108 Gulf St., 
P. O. Box 
60 E 


25 Montgomery St Hill 


Airborne Inst. Laboratory, 160 Old Country Rd 
Mineola, N. Y¥ 
Aircraft Armament, 

more, Md 
Aircraft Electronic Co 
Hartford, Conn 
Aircraft Equip. Testing Co 
more, Md 
Aircraft Mechanics inc 
Colorado Springs, Colo 
Aircraft Radio Corp., 708 Main St., 
Airequipment Co., 2820 Ontario St 
Products Co., Middle River, Baltimore, Md 
1101 W. Elizabeth Ave., Linden, N 
Long Island City, N. Y 


Lane, Balti 


4003 Seven Mile 


1031 New 6Britain Ave 


1812 Fleet St., Balti 


3200 N. Nevada Ave., 
Boonton, N. J. 
Burbank, Calif 
Airpox 
Airtron Inc 
Airtronics Inc 
Akeley Camera inc 175 Veorick St New York 
N. Y 
Alabama Polytechnic Institute, Auburn, Alo 
Alabomo University, University, Ala 
Alans Silk Screen Co., 35 S. St. Clair, Dayton, Ohio 
Alar Products inc., 1071 Power Ave Cleveland 
Ohio 
Albuquerque 
Albuquerque 
Alden Electronic 
Mass 


Precision 4509 Fourth St NW 


N. M 


Equip Westboro, 


Co 125 


Alderson Research Laboratory, 10 E. 38 St., New 
York, N. ¥ 

Alford Andrew, 299 Atlantic Ave 

All American Eng. Co., Dupont 


ton, Del 


Mass 
Wilming 


Boston 
Airport 


Allegheny Instr. Co 1000 Oldtown Rd Cumber 
land, Md 

Allegheny Ludium Steel 
Pittsburgh, Pa 

Allied Chemical 
York, N. Y 

Allied Control Co., 
N.Y 

Allied Radio Corp., 100 N. Western, Chicago, |!!! 

Allied Research, 43 Leon St., Boston, Moss 

Alling and Cory Co., 106 Whitesboro St 
N.Y, 

Allis Cholmers 
waukee, Wis 

Alloy Prod. Corp., Waukesha, Wis 

Allstates Engr. Co., 25 N. Warren St 


Corp., 2020 Oliver Bldg 


Dye Corp., 6) Broodwoy, New 


2 East End Ave., New York 


Utica, 


Mfg. Co., 1943 McGraw St, Mil- 


Trenton, N. J 


Almo Radio Co., 412 N. Sixth St., Philadelphia, 
Pa 
Aloe Scientific 
Altair inc 
N. Y, 
Altec Lansing Corp 
Hills, Calif 
Aluminum Co. of Amer 
land, O 
Amerac iInc., 116 Topsfield Rd., Wenham 
American Air Filter Co., Moline, Ill 
American Auto Typewriter Co., 614 Carpenter St., 
Chicago, Ill 
American Chain Co 601 
Mich 
Chronscope Co 
N.Y 


5655 Kingsbury, St. Lovis, Mo 
50 McQuestion Pkwy Mt. Vernon, 


9325 Santa Monica, Beverly 


2210 Harvard Ave., Cleve- 


Mass 


Stephenson Bidg., De 
trot, 
American 


316 W. First St Mt 


Vernon 


American Cord Webbing Co., 374 Broadway, New 
York, N. Y 

American Cynamid Co 
York, N. Y 

American Cystoscope Inc 
New York, N. Y 

American Electric Supply Co 
Ave., Boston, Mass 

American Electro Metal Co 
Yonkers, N. Y 

American Electronic Laboratory, 
deiphia, Pa. 

American Electronic Mfg. Co., Culver City, Calif 

American Finishing Co., Bodley & McMillan Sts., 
Memphis, Tenn. 

American Flexible Coupling Co., Erie, Pa 

American Geographic Society, Broodwoy at 
St., New York, N. Y 


30 Rockefeller Plaza, New 


1241 Lofoyette Ave 


1106 Commonwealth 


320 Yonkers Ave., 


641 Arch St., Phila- 


156th 


Do you 
think about 
Angular 
Acceleration P| 


DOUGLAS. in 


and uses Statham 
Angular Accelerometers 
to test 


Statham unbonded strain gage liquid 
rotor angular accelerometers offer a 
simple, reliable means for the study of 
the rotary motion of a test body under 
conditions where a fixed mechanical 
reference is not available. For static 
and dynamic measurements in ranges 
from +1.5 to +3,000 rad/sec2 four 
standard models are offered. 


Please request Bulletin AA2 





ENGINEERS. ...are You an 


e Are you looking for a position with more technological 
impact and challenge to ability? Full utilization of each 
engineer’s abilities is our constant goal. If you qualify, now 
may be the time to throw away that Beanie Cap and tackle 
a more stimulating and rewarding job 


Immediate openings in: 

e DESIGN ENGINEERING— Mechanical, electrical, and flight 
test instrumentation design engineering. 

e STRUCTURES ENGINEERING 

e AEROELASTICITY AND FLUT’cR— Missile Department Head 
needed. 

e AERODYNAMICS 

e OPERATIONS ENGINEERING 

e SERVICE ENGINEERING—Writers and Illustrators. 


MACareers are Successful Careers! 


overaged freshman ? 


e DYNAMICS—Helicopter Supervisor needed. 

e AIRLOADS AND FLIGHT CRITERIA 

e ELECTRONIC PACKAGING DESIGN 

e FLIGHT TEST ENGINEERING—Senior Flight Test and Senior 
Data Analysis Engineers needed 

e RELIABILITY ENGINEERING 

e HELICOPTER SYSTEMS ENGINEERING 


M.A.C. engineers are engaged on Airplane, Helicopter, 
and Missile development projects covering the entire spec- 
trum of aeronautical endeavor. 


Send detailed resume to: 


TECHNICAL PLACEMENT SUPERVISOR 
BOX 516, ST. LOUIS 3, MISSOURI 


M:DONNELL 





American Helicopter Co 3613 Aviation Bivd., 
Manhattan Beach, Calif 

American Hydrotherm Corp., 3070 Twelfth St., 
long Island City, N. Y 

American Institute Crop Ecology, P. O. Box 122, 
Washington, D. C 

American Institute Research, 410 Amberson Ave., 
Pittsburgh, Pa 

American instrument Co 8010 Georgia Ave., 
Silver Spring, Md 

American Latex Products Co., 3341 W. El Segundo 
Bivd., Hawthorne, Collif 

American Linen Supply Co 525 N. Church St 
las Cruces, N. M 

American Locomotive Co., 332 S. Michigan, Chi 
cago, Ill 

American Machine Co., 1085 Commonwealth Ave 
Boston, Mass 

Americon Machine & Foundry Co 5502 Second 
Ave., New York, N. Y 


American Machine Metals Co., Clymer Ave., Sellers- 
ville, Pa 

Americon Mathematics Society, 80 Waterman St., 
Providence, R. | 

Americon Meter Co. Inc., Detroit, Mich 

American Meterological Society, 3 Joy St., Boston, 
Mass 

American Motors Co., 12601 Jefferson Ave., Detroit 
Mich 

American Optical Co., 14 Mechanic St., Southbridge 
Moss 

American Phenolic Corp., 1830 S. 54 Ave., Chicago 
W 

American Photocopy Equipment Co., 210 E. Fayette 
St., Syracuse, N. Y 

American Pipe Stee! Corp., 2201 W. Commonwealth 
Ave., Alhambra, Calif 

American Potash Chemical Co., 3030 W. Sixth St., 
Los Angeles, Calif 


Americon Power Jet Co., 705 Grand Ave., Ridge 
field, N. J 

American Radio Co., 445 Park Ave., New York 
N. Y . 

American Research & Mfg. Co., Bethesda, Md 

American Seating Co., 9th and Broadway, Grand 
Rapids, Mich 

American Silk Mills, Orange, Va 

American Ski Co., Clare, Mich 

American Society of Mechanical Engineers, 29 W 
39 St.. New York, N. Y 

American Sterilizer Co., 1230 Plum St., Erie, Pa 

American Stove Co., 1641 S. Kings Highwoy, St 
Lovis, Mo 

American Television Radio Co., 300 E. Fourth St 
Saint Paul, Minn 


American Time Prod. Inc 580 Fifth Ave New 
York, N. Y 

American Window Glass Co., Farmers Bank Bidg 
Pittsburgh, Pa 

Ameraton Corp., 1407 Broodway, New York, N. Y 

Amersi! Co., 685 Ramsey Ave., Hillside, N. J 

Ampaco labs. Corp 127 St. ot Archer Ave 
Lemont, Ill 

Amperex Electronics Corp., 230 Duffy Ave., Brook 
lyn, N. Y 

Ampex Corp., 934 Chorter St., Redwood City, Calif 

Amplex Mfg. Co., 2325 Fairmount Ave., Philadel 
phia, Pa 


Amplifier Corp. of America, 398 Broadway, New 
York, N. Y 

Anchor Mfg. Co., 377 W. Broadway, New York 
N. Y 

Anchor Post Fence Co., Baltimore, Md 

Charles Anderson, New Haven, Conn 

Anderson, Greenwood Co., 1400 N. Rice, Bellaire, 
Tex 

James M. Anderson, Brown Bldg., Fairport, N. Y 

Anderson Labs iInc., Weston, Mich 

Anderson Shaw lLab., 39 Talcott Rd., Hartford, 
Conn 

Anderson Nichols Co., 150 Causeway St., Boston, 
Mass 

Andrews Alderfer, 1055 Home St., Akron, Ohio 


Anelex Corp., 150 Causeway St., Boston, Mass 

Annin Co., 6570 Telegraph Rd., Los Angeles, Calif 

Ansonio Electric Co., 63 Main St., Ansonia, Corn 

Antenna Research Co., 797 Thomas Lane, Columbus, 
Ohio 

Antioch College, Yellow Springs, Ohio. 

Anton Electric Co., 1226 Flushing Ave., Brooklyn, 
N. Y. 
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@ CONTRACTORS 


Apex Battery Mfg. Co 4714 W. Kinzie St Chi Argus Comeras, 405 4th St., Ann Arbor, Mich 
cago, Ill Arizona Stote College, Tempe, Ariz 

Applied Design Co., 1870 Elmwood Ave., Buffalo Armed Services Med., 84 Sands St., Brooklyn, N. Y. 
N.Y 

Applied Psychology Co 515 Fourth St NW Armour Research Foundatior 35 W. 33 St Chi- 
Washington, D. C cago, Ill 

Applied Physics Corp., 362 W. Colorado St., Pasa Edwin . Armstrong, c/o Columbia Univ New 
dena, Calif York, N. Y 

Applied Research Laboratories, 4336 San Fernande Arnhold Ceramics Co., New York, N. Y 
Rd., Glendale, Calif Arnold Engr Co., Morengo, I! 

Applied Science Corp., Princeton Junction, Prince Arnold Lee Associotes, 225 W. 57 St., New York 
ton, N. J N.Y 

Applied Science Laboratory, 140 N. Bernard St R. Arnold Co., Boston, Moss 
State College, Pa Aro Equipment Corp., Bryan, Ohio 

Apsco inc., 588 Commonwealth Ave Boston Arrowhead Rubber Co 2300 Curry St Long 
Mass Beach, Colif 

Ardell Razor Blade Co., New York, N. Y Arctic Institute of North America, 2 E. 63 St... New 

Aremac Associates, 50 S. San Gabriel Bivd., Pasa York, N. Y 
dena, Calif Asch Equipment Co., 642 Keowee St., Dayton, Ohio 

Arenberg Laboratory, 94 Green St., Boston, Mass Ashe Radio Co., 1125 Pine St., St. Louis, Mo 


THE “MECHANICS” 
OF A GOOD 
HIGH-ALTITUDE 
BRUSH 


are 
highly important, 
too! 


It’s one thing to produce a brush grade 
that will provide proper commutation 
under high altitude, elevated tempera- 
ture and extreme vibration conditions 
... and still another to keep it perform- 
ing that way. 





That's why many Stackpole brush 
grades are supplied with soldered shunt 


connections that will withstand 

STACKPOLE temperatures far above those at 
which the brush itself could pos- 

Brushes sibly operate. And it’s why, where 


required, Stackpole brushes are 


First in high-altitude perform- 


a ; equipped with the unique Stack- 
ance for all rotating electrical 


oquipment pole reinforced shunt for maxi- 
mum protection against 


“dancing” or vibration. 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 


BETTER BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT * CARBON, GRAPHITE 

AND PRECIOUS METAL CONTACTS * VOLTAGE REGULATOR DISCS * SEAL RINGS 

* SPECTROGRAPHITE * WELDING AND BRAZING CARBONS * CHEMICAL ANODES 
. FRICTION SEGMENTS and dozens of carbon-graphite specialties 

















sCcCcoTtT 
investment 
castings 


BIG 
DIVIDENDS 


You save considerable time, trouble, and expense when Scott invest- 
ment casts your ferrous or non-ferrous parts. 

Time, because Scott experience speeds the entire process of designing 
the part for casting. Scott specialists work with you right through from 
start to finish. 

Trouble, because this division of Rolle is capable of taking the entire 
responsibility for casting performance. Petty day-to-day annoyances 
become Scott’s worry, rather than yours. 

Expense, because Scott takes a direct approach to every casting prob- 
lem, eliminating false starts and waste. Scott’s priceless years of actual 
production experience assure you maximum return on every investment 
casting dollar. 

Further, as a Division of Rolle Manufacturing Company, Scott 
can offer you the most complete laboratory test and quality control 
facilities. 

WRITE NOW for complete information on Scott’s facilities for in- 
creasing your dividends on investment casting. 





DIVISION OF ROLLE 
MANUFACTURING COMPANY 
309 Cannon Avenue, 
Lansdale, Pa. 
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@ CONTRACTORS 


Askania Werke, 4913 Cardell Ave., Bethesda, Md. 

Associated Air Tool Mfg., Hamilton, Ohio. 

Associated Engineers Inc., 1 Silver St., Agawam, 
Mass. 

Associated Film Laboratories, 5631 Hollywood 
Bivd., Hollywood, Calif 

Associated International Research, 102 Mt. Auburn 
St., Cambridge, Mass 

Astra Pharmaceutical Co., 72 Neponset St., Wor- 
cester, Mass 

Ateliers de Construction Electriques, Chareroi, Bel- 
gium 

Atlantic Pacific Wire Co., 112-1 Northern Bivd., 
Elmhurst, N. Y 

Atlantic Para Corp., 750 Soffol St., Lowell, Mass. 

Atlantic Research Corp., Alexandria, Va 


Atlantic States Industries, 20 Mechanic St., New 
Rochelle, N. Y 

Atlantic X-Ray Co., 909 Boylston St., Boston, Mass. 

Atlas Industrial Co., 849-39 St., Brooklyn, N. Y. 

Atlas Screw Specicities Co., 450 Broom St., New 
York, N. Y 

Auburn Research Foundation, Auburn, Ala 

Audio Video Products, 730 Fifth Ave., New York, 
N.Y 

Aurex Corp., 1117 N. Franklin St., Chicago, Ill. 

Arthur O. Austin, PO Box 19, Barberton, Ohio 

Austin Charles Inc 121 Opera Place, Cincinnati, 
Ohio 

Automat Engineering, Cambridge, Mass 


Automatic Electric Sales Co., 1033 W. Van Buren 
St., Chicago, II! 

Automatic Temperature Control Co., 5212 Pulaski 
Ave., Philadelphia, Pa 

Avco Mfg. Corp., 2630 Glendale Rd., Cincinnati, 
Ohio 

Aviation Engineering, 58-15 Northern Bivd., Wood- 
side, N. Y 

Avion Instrument Corp., 299 State Highway 17, 
Paramus, N. J 

Avro Acft. Ltd., Toronto, Canada 

Avtron Mfg. Co., 877 Addison Rd., Cleveland, Ohio 

Axelson Mfg. Co., PO Box 98, Vernon Sta., Los 
Angeles, Calif. ° 


B and G Corp., 136 W. 52 St., New York, N. Y 

B J Electronic Corp., 2010 Lincoln Ave., Pasadena, 
Calif 

B O Corp., 242 W. 36 St., New York, N. Y 

BT U Eng. Co., 243 Broadway, Cambridge, Mass 

B W Construction Co., Box 1151, Bryan, Tex 

Babcock Radio, 7942 Woodley Ave Van Nuys, 
Colif 

Babcock Wilcox Co., 16! E. 42 St., New York, N. Y. 

Bacon Vulcanizer, 1295 67th St., Oakland, Calif 

Baird Associates, 33 University Rd., Cambridge, 
Mass 

Bakelite Corp., 30 E. 42 St., New York, N. Y 

Boker Brush Co., 83 Grand St., New York, N. Y. 

Beker Co., Inc., 113 Astor St., Newark, N. J. 


James G. Boker, 7 Grove St., Winchester, Mass 

Boker Raviang Co., 1250 W. 80th St., Cleveland, 
Ohio. 

Balco Research Laboratories, 49-53 Edison Place, 
Nework, N 

Edward J. Baldes, 102 2nd Ave. SW, Rochester, 
Minn. 

Baldwin Co., 1801 Gilbert Ave., Cincinnati, Ohio 

Baldwin-Lima-Hamilton Corp., Chester Pk. & Simp- 
son, Philadelphia, Pa 

Ballantine Labs Inc., Fanny Rd., Boonton, N. J 

J. R. Ballentine Co., PO Box 238, Ysleta, Tex 

Bally Ribbon Mills, Bally, Pa. 


Bane Co., 700 W. Paisand St., El Paso, Tex 

Alfredo Banos, Jr., 3211 S. Barrington Ave., Los 
Angeles, Calif. 

Baltimore Inst. Co., 716 W. Redwood St., Baltimore, 
Md. 

Barber-Colman Co., 229 Loomis St., Rockford, III. 

Barden Corp., 30 Franklin St., Danbury, Conn 

Barker Williamson, 235 Fairfield Ave., Upper 
Darby, Pa. 

Barkley Dexter Labs., 50 Frankford St., Fitchburg, 
Mass 

Barksdale Valves, 5125 Alcoa, Los Angeles, Calif. 

Barnebey Cheney Co., E. 8th Ave. & Casady Rd., 
Columbus, Ohio 

Barnes Engineer Co., 30 Commerce Rd., Stomford, 
Conn. 
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at Hughes 


WEAPONS ASSIGNMENT 


NEW HORIZONS IN DATA PROCESSING 


Hughes digital data processing systems are 
being used in the solution of one of our 
nation’s most vital problems defense 
wgainst air attacks. In this age of atomic 


s 
wi ipon and ugn- peed, high-al 


bombers I ( stems h id to be di 
ld supply int 
on the position, sf 
wemy planes. Hughes 


tems surpass the me 


und data distril 


~aircraft defense sys- 

ition is received from 

system then accom- 

identification, and track- 

irgets; storage and 

rect d ita; and distribu- 

ind weapons 1ssignment 

ti-aircraft batteries. The 

thereby effectively coordi- 

ung the enemy attack. By 

linking together a number of such systems 
for the exchange of tactical information, 
a tight defense perimeter can be formed 
} 


wwainst aerial attack from any direction. 


The contributions of the Ground Sys- 
tems Laboratory have helped to make 
Hughes the West’s leading center for ad- 
vanced electronics. Hughes offers its 
Engineers and Scientists excellent salaries, 
constant challenge, and the luxury of 
Southern California living. For further 
information concerning the great oppor- 
tunities at Hughes write us at the address 
below. 

HES AIRCRAFT COMPANY 


California L_ 


wt KA 


a 


7? 
Scientific Staff Relations 


TARGET SELECTION 


Research and Development Laboratories 


Some of the openings include: 


DEVELOPMENTAL DIGITAL 
CIRCUIT DESIGN ENGINEERS 


ENGINEERS AND PHYSICISTS 


ELECTRICAL OR 
MECHANICAL ENGINEERS 


puters. 1 
should be ¢ 
ng with s 
to design 


ment pack i 


COMPONENT ENGINEER 


| | 
to select, ev iluate or deve op 
specialized component 
| 
as transformers, dela 


cap ICiItoOTS, Ctc. 


DATA SYSTEMS ENGINEER 


to work on digital data proc- 
essing in the area of storag¢ 
memories and computcl- 


type processing Circuits 


MICROWAVE ENGINEER 


for work on large high-gain 
antennas and transmission 


lines. 





| @ CONTRACTORS 


LEWIS Barnes Reinecke, 230 E. Ohio, Chicago, Ill. 


Barrie Michel Inc., New York, N. Y 

L. N. Barry Co 700 Pleasant St Watertown, 
Mass 

Bassons Industries 1432 W. Farms Rd Bronx, 
N.Y 

Bastian Blessing Co., 4201 Peterson Ave 


‘ 
a rcra ca i 
ca e Battelle Memorial Institute, 505 King Ave., Colum 


bus, Ohio 
Bausch & Lomb Optical Co 635 St. Paul St 
; Rochester, N. Y 
aa Bay State York Co., 100 Brookline St 
to MIL-C-25038 Mass 
Baylor University, Waco, Tex 
FOR SEVERE SERVICE. WE APPLY a So ae a Oe 
TYPE 302 STAINLESS STEEL a a a ne ee 
OUTER BRAID FOR THAT EXTRA Beacon Electric Inc., 411 Columbia St., Utica, N. Y 
PROTECTION. : Beasley Construction Co., Muskogee, Okla 
“6 Crandall Beaumont, 2609 Walnut St., Kansas City, 
Furnished in A. W. G. sizes from 4 0 to no. 20 ed Mo 
va =e a. ms ese Becker & Becker Associates, 509 Madison 
New York, N. Y 
Beckman Instrument Inc., 2200 Wright Ave 
mond, Calif 
Beckman & Whitley Inc 985 San Carlos 
San Carlos, Calif 
Bee Industries, 1124 Westminster Ave Alhambra, 
Calif 
H. R. Beebe Inc., 110 Genesee St., Utica, N. Y 
Beech Aircraft Corp., 6600 E. Central Ave., Wichita, 
Kans 


Russ Beech Co., 50 Church St., New York, N. Y 

Heroy Beers, 3712 Haggor Dr., Dallas, Tex 

Nicholas Q. Begovich, 1539 Bundy St., Culver City, 
Calif 

George Behm Sons, 24 McDonough St., Dayton, 
Ohio 


the LEWIS ENGINEERING La). LU 


e Bell and Howell Co., 7100 McCormick Rd., Chicago, 
wPewesgatuck,cenr ea @ 6c tee a ft 1 an 
- Bell Sound Systems, 555 Marion Rd Columbus, 
Ohio 
ie, RT Belmont Radio’ Corp., 75 E. Walker Dr., Chicago, 
il 
Belock Instr. Co., College Pt., N. Y 
Bendix Aviation Corp., Fisher Bldg., Detroit, Mich 


have you 
™ Benson Lehner Corp 1193 W. Olympic Bivd Los 
Edge Lighting Problems? Angeles, Colif 
Co., 18th & Agnes Aves., Kansas City 


Benson Mfg 
Mo 
The unparalleled design flexibility of the B. Berg Agency, Hollywood, Calif 
® : Berger Brothers Co., 135 Derby Ave., New Hoven, 
Lackon® photo-marking process may offer you ms 
. ees an 
the best solution. With a minimum of gimmicks Berkeley Scientific, 2200 Wright Ave., Richmond 


and gadgetry, Lackon® gives you a panel of Calif 
E. A. Berman Co., 268 Northampton St., Boston, 


unequalled marking accuracy, optimum legi- Psat 
bility and lighting uniformity, with excellent . Bernate Powder Co., 1112 Cumpston St., N. Holly 
resistance to severe environmental conditions. oak ~~ . a 
P . ‘ erndt Weorren St yracuse, N. Y 

Designed, tested and quality controlled in our D : eeelieen Cun “Ceshesien Bb Rendon, Oo 
government approved laboratory, Lackon® edge Beta Electric Corp., 333 East 103rd St., New York, 
lighted panels, knobs and knob skirts meet “ ¥ 
and exceed lighting, legibility and durability Better Fabrics Test Co., 101 W. 31st St., New York, 
requirements of specification MIL-P-7788. , N.Y 

Bettinger Corp., Gore St., Waltham, Mass 

J. G. Biddle Co., 1316 Arch St., Philadelphia, Pa 

The Lackon® engineering staff of the United Bigelow Sanford Co., 140 Madison Ave., New York, 


° : N.Y 
States Radium Corporation will readily assist Binks Mfg. Co., 3114 W. Carroll Ave., Chicago, II! 
your panel engineering department during the Biot and Arnold, 110 W. 42nd St., New York, N. Y 
initial design stage. The cooperative applica- ad Goswenis, 1700 ©. 38H St, Cleveland, Chis 
tion of their skill and experi in lighti ae =e lame 2 et 
experience in lighting Bjorksten Research Laboratory, 1525 €E. 53rd., 


techniques will speedily resolve design diffi- Chicago, III 
culties, result in decided production econo- | Blaw Knox Co., PO Box 1198, Pittsburgh, Pa 
mies, and yield a remarkably superior finished Bailey Electric Co., 200 Union St., Erie, Pa 
product. For information write Dept. AW-8 Blinks Mfg. Co., 4915 Pacific Bivd., Los Angeles, 
See us at WESCON — Booth 347 Colif 
% loomi Rubb: 
United States ‘ “oe ~Es: 
. . RADIUM ester, Pa 
Radium Corporation Bodde Screen Co., 8829 Venice St., Los Angeles 


ww < H a N N E L Hanover Ave., Morristown, N. 9. Colif 
Regional Offices: 5420 Vineland Ave., N. Hollywood, Bode Minn Co. ine Bay wh, Sayten, Gite 
Calif.; 4624 W. Washington Bivd., Chicago, Ill. Affili- Boder Scientific Co Liberty Ave., Pittsburgh 
ates: in Canada — Radelin-Kirk Ltd., 1168 Bay St., Pa 
Toronto, Ont.; In Europe — United States Radium Boeing Aircraft Co 7755 Marginal Way, Seattle, 
Corp.—Europe, 36 Avenue Krieg, Geneva, Switzerland. Wash 
Boesch Mfg. Co., 45 River St., Danbury, Conn 
Bogart Mfg. Co., 315 Siegel St., Brooklyn, N. Y 


Delaware Ave. and Flower 
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Gas Turbine 
Engines 








Tiny gas turbine 
provides vital power for giant 
air freighter 


HUGE GLOBEMASTERS clepend on Solar 
Mars gas turbines as a vital auxiliary 
power source. Built into an airborne 
generator, the Mars provides power 
to operate cargo winches, ramps, 
lights, engine starters and other 
equipment. Specified on the Douglas 
C-124C, the Mars unit is also used on 
the Lockheed C-121C, the Convair 
C-131B, and the Boeing KC-97. 
Military services and aircraft build- 
ers recognize the amazing advantages 
of Solar gas turbines. Their reliability 


is proven. They are rugged and 
simple, light and compact, and easy 
to maintain. Solar builds two models 
—the 50 hp Mars and the 500 hp 
Jupiter—for varied applications. 
You should know about Solar gas 
turbines. And you should know about 
Solar—a company with 30 years of 
experience in using tough alloys to 
solve tough engineering and fabri- 
cating problems. For more informa- 
tion, write Dept. C-55, Solar Aircraft 
Company, San Diego 12, California. 


Designers, Developers and Manufacturers « Gas Turbines + Aircraft and 
Missile Components * Bellows * Controls « Coatings « Metal Alloy Products 


WRITE FOR BOOKLET...new brochure describes 


Solar gas turbines 
tages they offer to forward-looking industries 


how they work, advan 


Send for a copy today 





SOLAR 


AIRCRAFT COMPANY 


ENGINEERS WANTED Unlimited oppor 
tunities in Solar's expanding gas turbine 
program! Write today, giving experience 














Now!...the NEW 


ROBINSON 
WIRE 


TWISTER 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . . . saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-I . _ __pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 
"” —for assembly line 
12 oofety Stine, 35 on $21.50 
” —for bench k, sub- 
9 esscmmniien, 12 =. $20.50 


Unconditional Money-Back Guar- 
antee. Send for complete details. 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadiar, Distributor ,Gensales, Ltd., Malton,Ont. 


SIDEVIEW 





LET 
AEROTEST 
QUALIFY . 

IT! — 


Complete Environmental — 
and Qualification Testing 
to Military Specifications. 
FAST 
EFFICIENT ONOMICAL 


R ‘ d By G A 





COMPREHENSIVE FACILITIES 
HYDRAULIC, ELECTRICAL, 
MECHANICAL, ELECTRONIC, 
PNEUMATIC EQUIPMENT 


ey TEST FACILITIES 
i alt UNDER ONE ROOF 


ot | Il, 


= GR? 


EROTEST 


LABORATORIES INC. 
15-35 129th Street 

College Point, L. I., N. ¥. 
INdependence 1-7272 


INQUIRIES INVITED 





@ CONTRACTORS 


Seymour M Bogdonoft Princeton University, 
Princeton, N ° 


Bogue Electric Mfg. Co., 52 lowa Ave., Paterson, 
N. J 


Bol Ltd., 118 E. 25th St., New York, N. Y 

Bolsey Research, 118 E. 25th St., New York, N. Y 

Beranek Newman Bolt Co., 16 Eliot St., Cambridge, 
Mass 

Bomac laboratories, inc., Salem Rd., Beverly, 
Mass 

Bond Research Laboratories, 84 Winslow Ave., 
Somerville, Mass 

Bone Engr. Corp., 701 W. Broadway, Glendale, 
Calif 

Boonton Molding Co., 326 Myrtle Ave., Boonton, 
N. J 

Allen Hamilton Booz, 135 S. LaSalle St., Chicago, 
i. 

George W. Borg Corp., 120 S. Main St., Janesville, 
Wis 


Borg Warner Corp., 2020 Harrison Ave., Rockford, 
it 

Borman Engineering, 5356 Reverton Ave., N. Holly- 
wood, Calif 

Boston College, Chestnut Hill, Boston, Mass 

Boston Edison Co., 39 Boylston St., Boston, Moss 

Boston Insulation Wire, Boston, Mass 

Boston Museum, The Fenway, Boston, Mass 

Boston Ordnance, 666 Summer St., Boston, Mass 

Boston University, 755 Commonwealth Ave., Boston, 
Mass 

Thomas Bourne Associctes, DuPont Circle Bidg., 
Washington, D. C 

Bowen and Co., 4712 Beth Ave., Bethesda, Md 


Bowlus Sailplanes, Los Angeles, Calif. 

Bowmar Instrument Co., 2415 Penn St., Fort Wayne, 
Ind 

Bowser, Inc., 1302 E. Creighton Ave., Fort Wayne, 
Ind 

Bradford Novelty Co., 760 Main St., Cambridge, 
Mass 

Allen Bradley Co., 136 W. Greenfield Ave., Mil- 
waukee, Wis 

W. H. Brady Co., Chippewo Falls, Wis 

Brailsford Co., Rye, N. Y 

Braun Corp., Los Angeles, Calif 

Breeze Corp., Inc., 700 Liberty Ave., Union, N. J. 

Breta Institute of Science Research, Milan, Italy 


Given A. Brewer, Marion, Mass 

Brigham Young University, Provo, Utah 

Bristol Co., Platts Mills, Waterbury, Conn 

Bristol Engineering Co., Beaver Dam Rd., Bristol, 
Pa. 

Broadview Research, 1127 Chula Vista Ave., Bur- 
lingame, Calif 

Watson Brody, Cambridge, Mass 

Brook Truck Body Co., Pinebrook, N. J 

B. D. Brooks Co., 310 Atlantic Ave., Boston, Mass. 

Brooks and Perkins, 2457 Woodward Ave., Detroit, 
Mich 

Brooks Uniform Co., 75 W. 45th St.. New York, 
N. Y 


Brown Instrument Co., 529 Hunter St., Dayton, 
Ohio 

Brown Line Co., Beverly Hills, Calif 

Brown and Mole Inc., 1305 Strong Rd., Copiaque, 
N. Y. 

Brown Sharpe Mfg., 235 Promenade St., Providence, 
R. I. 

Brown Steel Tank Co., 2901 S.E. Fourth St., 
Minneapolis, Minn 

Brown Trailers, Toledo, Ohio 

Brown University, Prospect St., Providence, R. | 

Browning Laboratories, Inc., 742 Main St., Win- 
chester, Mass 

Brujac Corp., 103 Lafayette St., New York, N. Y. 

Charles Bruning Co., 965 Commonwealth Ave., 
Boston, Mass 


Brunswick Balke Collender Co., 623-633 S. Wabash 
Ave., Chicago, Ill 

Brush Beryllium Co., 4301 Perkins St., Cleveland, 
Ohio 

Brush Electronic Co., 3405 Perkins Ave., Cleveland, 
Ohio 

Henry Brutcher, 3185 N. Marengo St., Altadena, 
Calif 

Buckbee Mears Co., Lindeke Bivd., St. Paul, Minn. 

H H Buggie Co., 726 Stanton St., Toledo, Ohio 

Bulovg Research Development Laboratories, 62-1 
Wbodside Ave., Woodside, N. Y. 





Va 





\ 


~ 


Engineers 


OPPORTUNITIES with 
established flight  re- 
search organization en- 
gaged in all phases of 
flight test work. 


Ge 
Flight Test 


Engineers with experience in 
flight testing of airframes and/or 
flight control equipment. 


Aircraft Structures 


Airframe structural layout and 


stress analysis. 


Instrumentation 


Development and flight test of 
all forms of aeronautical instru- 


mentation. 


APPLY MON TO FRI 
SUBMIT RESUME 


Att. MR. ROBERT STEWART 
° 


PHONE FOR APPOINTMENT 


RONKONKOMA 9-8086 
(RONKONKOMA, N. Y.) 


SPERRY 


GYROSCOPE COMPANY 


Division of Sperry Rand Corp. 
MAC ARTHUR FIELD 
RONKONKOMA, L. L., N. Y. 


A 
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@ CONTRACTORS 


Burger Iron Co., 1615 Springfield St., Dayton, Ohio Caywood Schiller Associates, 203 N. Wabash Ave., Centro Research Lat Briarcliff, N. Y 
Burgess Bottery Co., Old Rand Rd., Freeport, Iii Chicago, Ill Century Electronics Ce 34 Olea 
William E. Burk, 510 Yale Bivd., Albuquerque Cedar Engineering Co 5806 W. 36 St., Min Fla 
N.M neapolis, Minn ' Engineers Inc 2741 N. No 
321 S. Wabash Ave Chicege Cedars of Lebanon Hospital, los Angeles, Calif A r Calif _ 
Cemco Industrial Co., Galion, Ohio Centur Geophysical ¢ 1333 N. Utico 


il 
tral f 1 inc High 
Burndy Engineering Co 107 Bruckner Blvd Naas Central institute of Dea 818 S. Kings ghway - 
St Mo vtur Metolcraft 4806 Oxnord 


York, N. Y Louis 
H. L. Burns, 1536 S.E. 11th Ave., Portland, Ore Central Sales Mfg. Co., Richwood Place, Denville _ Nuys, Calif 
Burns and Roe, Inc., 233 Broodway, New York N. J Century Products C 
N.Y Central Scientific Co., 79 Amherst St., Cambridge neapolis, Minn 
, Mass — 
a Oe Se. OC Oe Oe, ee, | coed Ct Ge. WE i Oe , ee ee ne, N. Y 
essno Aircroft Co., R chita, Koa 
Burroughs Adding Machine, 6071 Second Bivd Chicago, III Champion Spark Plug ve T 
Detroit, Mich Ohio 
Burton Mfg. Co., 11201 W. Pico Bivd., Los Angeies Central Square A Print Co., 200 Broadway, Cam A. B. Chance Co., 210 St., Centralia, M« 
Calif bridge, Mass Chondler Farquhar Co 900 Commonwealth Ave., 
Burton Rodgers Inc., Blade & Helen Sts., Cincinnoti Centro! State College, Wilberforce, Ohic Boston, Mass 
Ohio Central Sto. Alarm Co., 610 N. Askord St Chapel Electric Co., 44 S. Ludlow St., Dayton, Ohio 
Butler Mfg. Co., 7400 E. 13th St., Kansos City Dallas, Tex Chase Aircraft Corp., P. O. Box 1478, Trenton, N. J 
Mo Central Transformer Co 910 W. Jackson Bivd., Chotham Electronics 475 Washington St. 
Butler University, Indianapolis, Ind Chicago, I! Nework, N. J 
Byron Inc., 1226 Wisconsin Ave Washington 


B. C. 


James Burke Inc 


ledo, 


‘ 


C REVISED CATALOGUE of METAL 
=f, rrr econ" HYDRAULIC CLOSURES for AIRCRAFT 


Laboratories Stam 
ford, Conn 


C. & S$. Construction Co.. P. ©. Bex 981. 8) Poss Tubing Seal Cap, Inc. manufactures metal pro- 
a tective closures for handling, shipping and stor- 


Cadillac Electric Cx New York, N. Y 
Calgon Inc., 323 Fourth Ave., Pittsburgh, Po age of aircraft hydraulic lines and assemblies. 
Calidyne Co., 128 Cross St., Winchester, Mass 
California Institute of Technology, 1201 €E. Cali 
nico St., Pasadena, Collif 
nia Oxygen C 1215 18th St.. Sacramento 


via ~=Reinforced Plastic Co 951 6st St 
Oakland, Calif 

California Research Corp 299 Bush St Sar 
Francisco, Calif 


J. A. Callaman, 247 E. Illinois, Chicago, Il! 

Cambridge Corp., 2 Industrial Pkwy., Lowell, Mass 

Cambridge Instr. Co Grand Central Term New 
York, N. Y 

Camburn Inc., 32-47 57th St., Woodside, N. Y 

Camera Equipment Co., 1600 Broadway, New York 
N. Y 

Comerafiex Corp., 1947 Broadway, New York, N.Y 

Camfield Mfg. Co 718 N. Seventh St Grand 
Haven, Mich 

Canadion Commercial Co., 1746 Massachusetts Ave., 
Washington, D. C 

J. S. Canner Co., Inc., 46 Millmount St., Boston 
Mass 

Cannon Electric Co 3209 Humboldt St Los 
Angeles, Calif 


Russell B. Cannon, Cincinnati, Ohio 
Canoge Corp., 5955 Sepulveda Bivd., Van Nuys 

Calif 
Canton Drop Forging Co 2100 Willett Ave., 

Canton, Ohio 
Capehort Farnsworth Co., 3700 Pontiac St., Ft 

Wayne, Ind Send for revised catalogue new 
Capewell Mf Cc 0 Governor t Hartford » 

a neue chi vi arger sizes AN specified items 
ee Chemiesl Co, 3 8. @ &. economy prices of volume production 
Carbon Product. Co., Columbus, Ohio order and delivery information 
Carborundum Co., Latrobe, Pa 
Cardox Corp., 307 N. Michigan Ave., Chicago, II! 

A. D. Cardwell, 97 Whiting St., Plainville, Conn 


Carlisle Finch Co., 4562 W. Mitchell, Cincinnati, 
Ohio 

G. O. Carlson Co., Marshalton Rd., Thorndale, Pa 

Carnegie Institute of Technology, Schenley Park 


Pittsburgh, Pa CAP 
Carnegie Institution of Washington, 16th & P NW, ’ 'e NAME 


Washington, D. C 
Carpenter Ligho. Co., 1809 W. Columbia St., 808 W. Santa Anita 

Springfield, Ohio San Gabriel, Calif. POSITION 
Carrier Corp., 400 S. Geddes St., Syracuse, N. Y - oa 
J. C. Carter Co., Costa Mesa, Calif astern ce: COMPANY 
Carter Laboratories, 3229 Foothill Bivd., Pasadena, 428 New Center Bldg. 

Calif Detroit 2, Michigan 
Cascade Research Corp., los Gotos, Calif d STREET _ 
Case Institute of Technology, 1090 Euclid St., Your copy of the revised catalog 
ral land, Ohio will be sent in the next mail upon 

leveland, receipt of this coupon, CITY STATE 

Cashman Brothers, Newbury Port, Mass. 
Catholic Univ., 620 Michigan Ave. NE, Wash- 

ington, D. C. ee SE cS Se oo See (ee 
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FLIGHT REFUELING, INC. OFFERS... 


i 


A COMPLETE FUEL SYSTEM SERVICE 
DESIGN.. ENGINEERING. .TEST.. MANUFACTURE. . INSTALLATION... FIELD SERVICE 


Flight Refueling, Inc. makes available to the 
aircraft industry a unique service and organ- 
ization unusually well qualified to undertake 
any phase of the design, test, or on-time man- 
ufacture of aircraft fuel systems. This talent is 
already being used by a number of airframe 
manufacturers to handle complete system de- 


DESIGN 


Flight Refueling’s versa- 
tile engineering staff, with 
experience in every aspect 
of aircraft fuel system de- 
sign and handling, is at 
your service to tackle any 
fuel system problem. 


TEST 


Flight Refueling, Inc, has 
unique fuel flow testing 
facilities, including a “wet 
lab” where in-flight con- 
ditions can be simulated 
at flow rates up to 1500 
gpm. Full environmental 
test facilities, too. 


signs, to test fuel systems or design and fabri- 
cate fuel transfer components ranging from 
complete aerial refueling packages to highly 
efficient and intricate valves, couplings and 
other parts. If you have a problem in fuel 
flow or fuel handling let Flight Refueling, 


Inc. take over. 


MANUFACTURE 


New modern plant is fully 
equipped for large scale 
production of fuel system 
components. Highly 
skilled staff prides itself 
on exceptional on-time de- 
livery record. 


FIELD SERVICE 


Flight Refueling maintains 
an extensive, well-qualified 
staff of field service tech- 
nicians who assure satis- 
factory operation of 
FRI-designed and manu- 
factured equipment 
throughout the world. 


ATTENTION ENGINEERS 


Fascinating, new projects to develop new long- 
range flight systems present unusual career 
opportunities for engineering personnel. Write 
Engineering Manager for further details. 


> Flight Refueling, Inc. 


FRIENDSHIP INTERNATIONAL AIRPORT Baltimore 3, Maryland 


West Coast Representative: William E. Davis, Inglewood, Cal. Dayton: Robert L. Marquardt, Dayton 9, Ohio 


404 





@ CONTRACTORS 


Chemco Photo Prod. Co., 175 Fifth Ave., New York, 
N.Y 

Chemold Co 2308 Broadway Santa Monica 
Calif 


Cheney Brothers, Manchester, Conn 

Chicago Aero Survey 332 S. Michigan Ave 
Chicago | 

Chicago Development Co 5810 47th Ave., River 
dale, Md 

Chicago Metal Hose, 1315 S. Third St Maywood 
il 

Chicago Minature Lomp Co., 1500 N. Ogden Ave 
Chicago, Ill 

Chicago Pneumatic Tool Co., 570 E. Larned St 
Detroit, Mich 

Chicago Telephone Supply 1142 W Beordsley 
Ave., Elkhart, Ind 

Chromalloy Co., of America, 109 W. 64th St 
New York, N. Y 

Chromatic TV Laboratories, Paramount Bidg., 
Times Square, New York, N. Y 

Cinch Mfg. Corp., 1026 S. Homan Ave., Chicago 
it 


Cincinnati Research Co., P. O. Box 95, Cincinnati 
Ohio 

Cincinnati Testing Co., 316 W. 4th St., Cincinnati, 
Ohio 

Cintronic Corp., Cincinnati, Ohio 

Cities Service Oil Co., 70 Pine St., New York, N.Y 

Civil Bidg Supply 1405 WN Clinton St Fort 
Wayne, Ind 

Clark Crysto!l Co Marlboro, Mass 

David N. Clark Co., 360 Pork Ave. Worcester 
Mass 

Clark Equipment Co., P. O. Box 178, Battle Creek 
Mich 

Clary Multiplier Co., 408 Junipero St., San Gabriel 
Calif 


Clayton Mfg 1363 N. Temple Bivd El Monte 
Calif 

Cleaver Brooks Co., 225 N. Grand Ave., Waukesha 
Wis 

Clematis Machine Fix Co 52 Clemotis St Wal 
hom, Mass 

Cleveland Pneumatic Tool Co., 3781 E. 77th St 
Cleveland, Ohio 

Clevite Corp., Cleveland, Ohio 

Climex Molybdenum, 500 Fifth Ave New York 
N. Y 

Clowe & Cowon, 805 N. Virginia, Roswell, N. M 

Coast Mfg. Supply Co., Livermore, Colif 

Coast Paint, 1507 Grande Vista Ave., Los Angeles 
Calif 


Coast Pro Seal Mfg 2627 WN. Hollywood Way 
Los Angeles, Calif 

Coca Cola Bottling, 1507 Dana St., Cincirnati 
Ohio 

Coffing Hoist Co., Danville, Ill 

Cole Instrument Co 1320 S. Grond Ave los 
Angeles, Calif 

Colemon Engineering Co., 6040 Jefferson Bivd 
Los Angeles, Calif 

Coleman Instrument Co., 716 S. Troost St., Tulsa 
Okla 

Colerick Supply Co., 12 Liberty St., Utica, N. Y 

Colgate University, Broad St., Hamilton, N. Y 

Colin Campbell Co., Danbury, Conn 

Collens Instrument Co., 56 Cooper Square, New 
York, N. Y 


Collins Radio Co., 835 35th St., NE, Cedar Rapids 
iowa 

Colorado A. & M., Fort Collins, Colo 

Colorado School of Mines, Golden, Colo 

Columbia Broadcasting System, 25 Madison Ave 
New York, N. Y 

Columbia Research Development, 4608 Indianola 
St., Columbus, Ohio 

Columbia University, Broadway & 116th St.. New 
York, N. Y 

Columbian Rope Co 307 Genesee St., Auburn 
N.Y 

Colvin Laboratories, 364 Glenwood Ave., E. Orange 
N. J 

Combustion & Explosion Co., Pittsburgh, Po 

Commercial Controls, 1 Leighton Ave., Rochester 
N.Y 


Commercial Picture Equipment Co., 1802 W 
Columbia, Chicago, Ill 
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DIMENSIONS 
15/32” dia. x 1%” 


Limited quantity of WEIGHT 
of model shop . 


samples avail 


| on ' nit * 
able — submit OPERATING POWER 
our specifica 1 dae 
; P d 500 MW Max This relay is 
ndr 

HORS ss = available for power require- 
eremens wm ments as low as 100 MW but 
LM 8 . with 


oz 


slightly less vibrat 


resistance 


VIBRATION RESISTANCE 
15G up to 2000 CPS 


eur 


Martin Motador, courtesy 


Wheeloc WING A 


RELAYS rwae ss LONG BRANCH, N. J. 








in When Minutes Count 


esearch 


ae Temptel 


rOOLING 





evelopment ECONOMY 


T.1.P. A NEW CONCEPT 


>— =4 








From Print 


Ore 


to Part 
































SAVE LEAD TIME, LOWER TOOL COSTS 


SKILLED TOOL AND DIE MAKERS ARE NOT REQUIRED 
@ AIRCRAFT TOLERANCES HELD AND ARE CONSTANT. 
ELIMINATES SECONDARY NIBBLING, DRILLING 
@ SHEARING, NOTCHING, EXTRUDING 
REQUIRES NO SPECIAL MATERIALS OR EQUIPMENT, 
® STANDARD PRESSES AND FEEDS USED 
TEMPLET DESIGN PERMITS QUICK AND EASY INSTALLATIONS IN PRESS 


Write for particulars on Parts and Licensing Service 


TEMPLET INDUSTRIES INCORPORATED 
160 Flushing Avenue, Brooklyn 5, N. Y. 

















@ CONTRACTORS 


Commercial Research, 20 Bartlett Ave., Detroit, 
Mich 

Commonwealth Engineering Co., 1771 Springfield 
St., Dayton, Ohio 

Communication Co., 300 Greco Ave., Coral Gables, 
Fla 

Communication Equipment Co 5646 W. Race, 
Chicago, III 

Community Measuring Laboratories, 350 Leland 
Ave., Plainfield, N. J 

Compagnie General De Telegraph 79 =Bivd 
Haussmon, Paris, France 

Compco Corp., 2251 W. St. Paul Ave., Chicago, III 

Computer Control Co., Wellesley, Mass 


Computer Reseorch Corp., 3348 El Segundo, Man- 
hattan Beach, Colif 

Comstock Wescott, 1430 Massachusetts Ave., Cam- 
bridge, Mass 

Concord Radio Corp., Chicago, Ill 

Condenser Products Co 1369 WN. Branch St., 
Chicago, ill 

Conmar Products Co., 140 Thomas St., Newark, 
N. J 

Connecticut Hard Rubber Co., 407 East St., New 
Haven, Conn 

W. B. Connor Engineering Co., Danbury, Conn 

Conrad Industry Coolers, Holland, Mich 

Conray Corp., 29 W. Apple St., Dayton, Ohio 

Consolidated Diese! Electric Co., Ludlow & Canol 
Sts., Stamford, Conn 





Consolidated Electrode Co., 919 N. Michigan Ave., 
Chicago, Ill 

Consolidated Engineering Co., 620 N. Loke Ave., 
Pasadena, Calif 


Consolidated Hammer, 2711 Miami St., St. Lovis, 
Mo 

Consolidated Industries, By-Pass Route 52, Lofay- 
ette, Ind 

Consolidated Vacuum Co 735 Ridge West, 


Rochester, N. Y 
Consolidated Vultee, 3156 Pacific Highway, Son 
Diego, Calif 


ONE OF A SERIES—depicting guidance ‘Yesterday, Today and Tomorrow” Consolidated Vultee, Grants Lane, Fort Worth, Tex 


navigation is a problem 


Consultants Design, 1101 Lee Highway, Rosslyn, 
Vo 

Consulting Psychology Inc 805 Peachtree Bidg., 
Atlanta, Ga 

Continental Aviation Engineering Corp 1500 
Algonquin Ave., Detroit, Mich 


Continental Electric Co 325 Ferry St Nework, 


; ; ' N. J 
From the ancient Chinese comes one of the earliest known directional devices. Continental Motors, 205-215 Market St., Muskegon, 
Nor the magnetic compass of leg > 2 Caiaenad Mich 
ene & - . pass of legend, but a mechanical compass with differential a ee ee 
gears for maintaining a constant south-pointing position. It was used by Yellow Continental Silver, 32 33rd St., Brooklyn, N. Y 
; ; > i -3 . 7 Control! Devices, 8299 E. Nine Mile Rd., Van Dyke 
Emperor Hunag Ti about 2634 B.C. to guide his armies across the vast steppes Mich 
leading to the sunny, fertile lands of the south. Control Engineering, 875 Washington St., Canton, 
“ ass 
Many forms of navigation have been developed since, each system requiring Control Institute, Blindorn, Oslo, Norway 
‘ Contro! Instrument Co., 6735th St. Brooklyn, N.Y 


greater scientific knowledge. One of today’s systems is inertial guidance, a complex Control Speciolists, 115 £. Arbor Vitae, Ingle- 


integration of electronics and servo mechanisms utilizing the best that present 


technology can provide. 


wood, Calif 
Converto Mfg. Co., Cambridge City, Ind 


At Bell, problems in navigation or guidance have been answered in many J. C. Conway, Sabina, Ohio 
: : . Cook Electric Co., 1457 Diversey Pkwy., Chicago, 
ways .. . missile guidance systems . . . a recovery system used in several missiles rT 
, ° ‘ | N. W 
...and a landing system for aircraft in all types of weather. Sunk Sot Saath, Se Saad : 
: € / : / : : Albuquerque, N. M 
Bell offers an unparalled opportunity to the progressive engineers who desire Cooper Metal Associates, 1360 Deise St., Cleve 
° : : ‘ . . - land, Ohio 
assignments that demand creative thinking. Engineers with a B.S. or advanced | Cooper Precision Products, 5625 W. Century Bivd., 


degree in: 


DEVELOPMENT ENGINEERING 
ELECTRONIC ENGINEERING 


SERVO ENGINEERING 
DESIGN ENGINEERING 


pleose contact 


Manager Engineering Personnel 
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| los Angeles, Calif. 

Coordination Research Council, 30 Rockefeller 
Plaza, New York, N. Y 

| Cornelius Co., 1621 E. Hennepin Ave., Minneapolis, 

| 


Minn 
Cornell Aeronautical Laboratories, 4455 Genesee 
pies : ‘ St., Buffalo, N. Y 
9 % Cornell Dubilier El, 333 Hamilton Blvd., S. Plain- 


field, N. J 


< | Cornell University, Ithaca, N. Y 

4 Corning Glass Works, Walnut St., Corning, N. Y. 
Myron Cornish, 68 Far Hills Rd., Dayton, Ohie 
Corvey Engineering Co., 1737 DeSales St., N. W., 


$aM 





Washington, D. C 


CORPORATION Cory Corp., 221 N. LaSalle, Chicago, til. 
Courter Electric, 440 6th St., N. W. Grand Rapids, 
roe ‘ Mich. 
: Cox Engineering Co., 40 Worth St., New York, 
P.O. Box 1 Buffalo 5, N.Y. | N. Y. 
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OF THE LO 


WORLD'S LARGEST PRODUCER 


Pictured below are four reasons why Rohr 
is world-famous as the builder of ready- 
to-install Pow-R-Pax for airplanes. In 
addition to the Lockheed Super G Con- 
stellation— Rohr builds the Pow-R-Pax for 
many other leading commercial and mili- 
tary planes including the Boeing KC-135, 
B-52, Douglas DC-7 and the Convair 440. 


POW-R-PAX 


CKHEED SUPER G CONSTELLATION 





Pius OvER 30,000 OTHER DIFFERENT AIR- 
CRAFT PaRTS. Currently, Rohr is producing 
over 30,000 different parts for aircraft of 
all kinds — utilizing the vast design, engi- 
neering and production experience gained 
from building thousands upon thousands 


of power packages... far more than any- 


one else in the world. 





AIRCRAFT CORPORATION 


Chula Vista and Riverside, California 











OF READY-TO-INSTALL POW-R-PAX FOR AIRPLANES 





eyes owe VY eer eser-,.,mUCit UCU eT ef 








@ CONTRACTORS 


Wood & Sand, 222 Third St., Cambridge, Dayton Stencil Works, 113 E, 2nd St., Dayton, Ohio 


R. C. Coxhead Co., Union Bidg., Syracuse, N. Y. Cutter 
Debell Richardson, Water St., Springfield, Mass 


Craig Machine, Inc., 90 Holton St, Danvers, Mass Mass. 
Cram and Ferguson, 248 Boylston St., Boston, Mass Decade Instrument Co., Maple Ave., Caldwell, N. J 
R. W, Cramer inc., Miller St., Centerbrook, Conn. D 
Crandall Co., 619 Oakwood St., Dayton, Ohio Deep Rock Oil, 616 S. Michigan Ave., Chicago, III 
Crane Co, 836 S. Michigan, Chicago, III D. and D. Equipment Co., 624 Arroyo St., San Del Mar Engineering Laboratories, los Angeles 
Creative Development Mfg. Co Dayton, Ohio Fernandes. Call Calif 
Credda, Inc., 19 W. 26th St., New York, N. Y D. K. Mfg Co 5059 S. Kedzie, Chicago, Ill Delphos Machine, 3901 Delphos Ave., Dayton, Ohio 
Crest Laboratories, Inc, Rockaway Beach, N. Y Dale Products, tnc., P.O. Box 8117, Albuquerque, De Mombro Radio Supply, 1095 Commonwealth 
Crippen Erlich Laboratories, 1138 E. North Ave., N.M Ave., Boston, Mass 

Baltimore, Md H. L. Dalis Inc., 175 Varick St., New York, N. Y De Mornay-Bonardi, 780 S. Arroyo Pkwy., Pasadena, 
Bing Crosby Enterprises, 9030 Sunset Blvd., Los Victor Dalmo Co., 1414 El Camino Real, San Carlos, Calif 

Angeles, Calif Calif De Mornay-Budd, Inc., New York, N. Y 
Crosby Laboratories, P. O. Box 233, Robbins, Dane Electronic Laboratory, 316 Stuart St., Boston, J. P. Den Hartog, 64 Fairbanks Ave., Cambridge, 

Hicksville, N. Y. Mass Mass 
Crouse Hinds Co., 1347 Wolf St., Syracuse, N. Y. C. R. Daniels, Inc., Daniels, Md Denison Engineering Co., 1160 Dublin Rd., Columbus, 
Crown Engineering, 3821 N. Broadway, Albu- Dartmouth College, Hanover, N. H Ohio 

querque, N. M Datamatic Corp., 151 Needham St., Newton High- Denver Research Institute, University Pork, Denver, 

lands, Mass Colo 

Crucible Steel Co. of American, Oliver Building, Daven Co., 191 Central Ave., Newark, N. J 

Pittsburgh, Pa 
Crystall Research Lab., 29 Allyn St., Hartford, Deoude Delft Optis, Delft, Holland 

Daver Co., 43 W. Apple St., Dayton, Ohio F. W. Derbyshire, 157 High St., Waltham, Mass 


Conn 
Cube Steak Machine Co., 591 Hillside St., Need- Davies Laboratories, inc., 4705 Queensbury Rd., 
Riverdale, Md 


Design Fabricator, 1531 Woke Ave., Dayton, Ohio 
Design Service, Newark, N. J 


ham, Mass 
Cubic Corp., 2841 Canon St., San Diego, Calif Davis Refrigeration Co., 120 Tupper St., Buffalo, Designers for Industry, 2915 Detroit St., Cleveland, 
@ulligan Soft Water Co., Box 738, Tularosa, N. M s F Ohio 
Cummings Machine Wks., 9 Melcher St., Boston, Ward D. Davis, Fairlawn, N. J Detectolab, Inc., 6544 N. Sheridan Rd., Chicago, Ill. 

Mass Dawe Electronics, Boston, Mass Detroit Hoist Machine, 8201 Morrow St., Detroit, 
Cummins Engine Co 1515 Harrisburg Pike Day Construction Co., Ranboud, II! Mich 

Columbus, Ohio Daystrom, iInc., Archbald, Pa Deutsch Co., 7000 Avalon Bivd., Los Angeles, Calif 
Cund Engr. Corp., 80 S. Vine St., Meriden, Conn Dayton Aircraft Products, 17 Stainton Ave., Dayton, Development Engineering Co., 7 Cross St., Norwalk, 
: Conn 


W. H. Curtin Co, P. O. Box 118, Houston, Tex Ohio 
Curtis Automotive, Vandalia, Ohio De Vry Corp., 1111 Armitoge Ave., Chicago, Ill 


Helene Curtis Industries, 4401 W North Ave., Dayton Aviation Radio Equipment, P.O. Box 167, 
Chicago, III Vandalia, Ohio Devtron Engineering, Dayton, Ohio 

Curtis Loboratories, 2718 Grifith Pk. Bivd., Los Dayton Blakewell, 1939 Santa Fe Ave., Los Angeles, Dewey Almy Chemicol Co., 62 Whittemore Ave., 
Angeles, Calif Calif Cambridge, Mass 

Curtiss-Wright Corp Passaic & S. Main, Wood Dayton Instruments, Inc., 404 Winston Ave., Dayton, Dial Light Compony of America, 900 Broadway, 
Ridge, N. J Ohio New York, N. Y 

Cushing and Nevell, 101 Park Ave., New York, Dayton Key Shop, 18 E. 4th St., Dayton, Ohio Diamond Instrument Co., 7 North Ave., Wakefield, 
N.Y Dayton Nut Products, 919 N. Main St., Dayton, Ohio Mass 

Custom Scientific Co., 1000 S. Main St., Dayton, Dayton Rubber, 2342 W. Riverview Ave., Dayton Diamond Tool Die Co., 404 Winston Ave., Dayton, 
Ohio Ohio Ohio 

Cutler-Hammer inc 804 Plum St., Cincinnati, Dayton Sofwater Co., 1288 McCook St., Dayton Diamond Tool Research Co., Second Ave., New 
Ohio Ohio York, N. Y 


i |) VERSATILITY 
DESIGN AND DEVELOPMENT 


From Circuit to System to the Site, RADIATION, 
Inc. has the experience and facilities to provide a 
complete contractual service. 





















32 channel airborne PCM telemetry system 
























RADIATION, Inc.'s scope of endeavor covers the following fields: 


Antenna Design and Development Reflective Studies 
Special Weapon Instrumentation Data Conversion Systems 
Experimental Aircraft Instrumentation Recording Systems 
Electronic Countermeasure Systems Digital Telemetry Sys- 
Missile Checkout Equipment tems 


Melbourne, Fl 
RADIATION Inc. “oe 


Electronics * Avionics * Instrumentation 





Digital data collection 
ond processing system 
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Prescription... 





FOR HIGH TEMPERATURES 


The planes on your drawing boards right now 
must be designed to fly higher and faster than 
ever before. This means that tough problems 
created by the terrific temperatures gener- 
ated at supersonic speeds have to be licked. 
CECO is already developing systems and 







opmental team . . 


components designed to meet temperature 
requirements and other requisites for high 
Mach aircraft. So — if you’re running a fever 
over high temperature — or other fuel con- 
trol problems — come to Chandler-Evans for 
the right medicine. 


CECO OFFERS CAREER OPPORTUNITIES FOR YOUNG 
ENGINEERS .. . who want to play an important position on a devel- 
. who want the responsibility of originating and 
carrying through their own ideas on vital research projects. Write 
direct to our Chief Engineer, Mr. A. M. Wright. 


Evans 


CHARTER OAK BOULEVARD, WEST HARTFORD 1, CONN. 


Makers of Jet Aircraft Accessories Produced TODAY to meet TOMORROW'S Progress 








| @ CONTRACTORS 


PROTECT AGAINST aes Dictograph Products, Inc., 4525 149th St., Jamaica, 


Dielectric Co., 125 Virg.nia Ave., Jersey City, N. J 

Digital Instrument Co., 4221 Ponce De Leon, Coral 
Gables, Fla 

Dimensitone Co., Beverly Hills, Calif. 


Distillation Products, 755 Ridge West, Rochester, 
N. Y 

Dittmore Frimuth Co., 2517 E. Norwich St., Mil- 
waukee, Wis 

Division Lead Co., 7742 W. 61 Pi., Chicago, Ill 


... WITH MINIMUM WEIGHT Documentation, Inc.” 2521 Conn Ave., NW, Wath- 


ington, D. C 
Dodco, Inc., Blawenburg, N. J 
Doeloam, inc., 56 Elmwood St., W. Newton, Mass. 
m " y . e Doman Helicopter Co., Danbury, Conn 
“Celastic’” & BBX has proven itself for aircraft applications initia Ci, fee, Se Gud, finn 
Donner Scientific Co., 2829 7th St., Berkeley, Calif 





in such problem areas as baggage compartments, cargo areas, 

P . = L. R. Dooley, Inc., 230 Park Ave., New York, N. Y 

toilet and cockpit floors. After thousands of hours in actual Dorne Margolin Corp., 30 Sylvester St., Westbury, 
. . . . N. Y 

service in a large fleet of modern transport aircraft, its sur- Dorsey Trailers, Elba, Alo 

‘ Douglas Aircraft Co., 3000 Ocean Park Bivd., Santa 

face shows no signs of damage. Monica, Calif 

Douglas Microwave, 338 E. 95th St., New York, 

- ples ae — N. Y. 

“Celastic” is manufactured by a duPont subsidiary, is light Douglas Redic Laboratories, 175 Norfolk Ave., 

. . . Boston, Mass 

in weight, and supplies a tough durable surface. It adheres J. R. Douglas Co., 4511 Erie Ave., Cincinnati, Ohio 

. . . : Dow Chemical Co., 1000 Main St., Midland, Mich 

to anything and readily conforms to any shape while being Dow Coming Com. 992 Saginaw Ad. Midlend. 

. ° Mich 

applied. It is unaffected by petroleum products. Souty Cots. 96 Seaver S.. Mow You, i. Y 


Write. oh . mas 7 f — R. L. Drake Co., 11 Longworth St., Dayton, Ohio 
; rite, phone Or wire =, today, for complete Dravo Corp., 4801 Prospect Ave., Cleveland, Ohio 
information about “Celastic’ & BBX. Drexel Institute of Technology, 32nd & Chestnut St., 


Cle. BBX Philadelphia, Pa 
C A L A v A 7 & - 0 r S b Y | x C Drybak Corp., 67 Frederick St., Binghamton, N. Y 
' . Dryomatic Corp., 812 N. Fairfax St., Alexandria, 
. Va 
*Reg. U. S. Pat. Off. 551 Fifth Avenue, New York 17, N. Y. Dalene Com. &. Chaten, 
by The Celastic Corp. Telephone MUrray Hill 7-1332 Duke University, Durham, N. C 
Dumont Airplane and Marine Instruments Inc., 
Brooklyn, N. Y 
Allen B. Dumont Laborotories, 750 Bloomfield Ave., 
Clifton, N. J 
Dunbor Kapple, Inc., South St., Gene 











I Duncon and Bayley, 785 Hert! Ave., Buffalo, N. Y 

i ae Dunlap Associates, 10 E. 49th St.. New York, N. Y 
4 ( S S ‘ S. @. Duntley, 1475 Virginia Way, loa Jolla, Calif 
Duplan Corp., 1407 Broadway, New York, N. Y 
Duplicon Co., Westboro, Mass 


. , E. |. Du Pont de Nemours, Inc., 10th & Morket Sts., 
Plug-in Transformer Wilmington, Del 
pe . Dura Bilt Body Co., National Dock Yd., Bostor 
al Mass 


Encapsulated Duracote Corp., Ravenna, Ohio 
Magnetic Amplifier Duval Marine Co., 917 Main St., Jacksonville, Flo 
Dyna Empire, Inc, 1075 Stewart Ave., Garden City, 


N. Y 


a“ ' 
a i 7 | ia Dynalysis Devel Laboratories, 11941 Wilshire Bivd., 
A : Los Angeles, Calif 
Ss P a Cc e < Dynamic ‘Tecion Inc 125 Sunrise Place, Dayton, 
Ohio 
Dynamic Electronics, 73-39 Woodhaven Bivd., Forest 
Hills, N. Y 
Dynamic Instrument Co., 28 Carleton St., Cambridge, 


Transistor Transformer Mass. 


— with Celco miniaturization E 


Designed and built to the most precise demanding specifications of the sets i ‘ ae € a oh 
Avionics-industry, Celco components give better performance with less mele Picher Co., —— 
aaa ht and space Eagle Signal Co., Moline, |! 

weig sp 7 Earle Francis Laboratories, Peekskill, N. Y 


1, Thin-gauged, grain-oriented nickel alloys yield improved East Coast Aero Inc., 10 Pelham Parkway, Mt 
Vernon, N. Y 


performance. ee 
2. Glass, asbestos, silicone, and polyester film insulations ee on 
allow higher operating temperatures. East Industries, E. Norwalk, Conn 
3. Latest epoxy and silicone rubber encapsulation techniques ent Texas Engineer, 1698 Van Burn., Beaumont, 
ex 


ney Soveleped S Celco. Eastern Air Lines, 10 Rockefeller Plaza, New York, 
N.Y 
Constantine Engineering Laboratories Co Eastern Industries, 296 Elm St., New Hoven, Conn 
“ Eastern Rotorcraft, P.O. Box 171, Willow Grove, Pa 
Sawem, &. 5. Sas i . Eastman Kodak Co., 343 State St., Rochester, N. Y 
RAmsey 9-1123 Eaton Mfg. Co., 9771 French Rd., Detroit, Mich 
- S Eberbach and Son, 200 E. Liberty St., Ann Arbor, 
Mich 
Eck and Krebs, Inc., 27-09 4th Ave., Long Island 
City, N. Y. 





Your plant is only hours away by the Celco Air Fleet 
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Ernst R. G. Eckert, 60 Wentworth Ave., St. Paul, 
Minn 

Eclipse Machine, 18th & Oakwood Ave., Elmira, 
N. Y 

Germ Grier Edgerton, 158 Brookline St., Boston, 
Mass 

Thomas A. Edison, Inc., 51 Lakeside Ave., W 
Orange, N. J 

Edo Aircraft, 13-1 11th St., College Pt., N. Y 
Educational Research Co., 10 Craigie St., Cam- 
bridge, Moss 


Educational Testing, 20 Nassau St., Princeton, N. J 

Edwal Laboratories, 420 W. 111th St., Chicago, HL 

Harold Edwards, 39 Kirkland St., Cambridge, Mass 

Amend Eimer, 633 Greenwich Ave., New York, N. Y 

Eisler Engineering, 760 S. 13th St., Nework, N. J 

McCullough Eitel, 798 San Mateo Ave., San Bruno, 
Calif 

Elano Corp., Xenia, Ohio 

Elast Stop Nut Co., 1027 Newark Ave., Elizabeth 
N. J 

Eicon Mfg. Co 436 E. Manchester Ave Los 
Angeles, Calif 

Electric Auto Lite, 1201 Champlain St Toledo, 
Ohio 


Electric Indicator, Parker Ave., Stamford, Conn 

Electric Products Corp 1100 N. Main St Los 
Angeles, Calif 

Electric Regulator, 50 Day St., S. Norwalk, Conn 

Electric Service Engineering, 10 Third Ave Joliet 
tl 

Electric Specialty Mfg. Corp., 211 South St., Stam 
ford, Conn. 

Electro Sprayit, Sheboygan, Mich 

Electric Storage Battery, 1945 Allegheny Ave., Phila 
delphia, Pa 

Electric Supply Corp., Cambridge, Mass 

Electralab, Inc., 105 First St., Boston, Mass 

Electro Mechanic Design, Raritan Rd., Rahway, N. J 


Electro Testing Laboratories, 2 East End Ave., New 
York, N. Y 

Electro Impulse, 62 White St., Red Bank, N. J 

Electro Instrument, P.O. Box S, San Diego, Calif 

Electro Mechanical Laboratories, 21-09 43rd Ave 
Long Island City, N. Y 

Electro Mechanical Co., Austin, Tex 

Electro Mechanical Research Co., 64 Main St., Ridge 
field, Conn 

Electro Snap Switch, 4218 W. Lake St., Chicago 
il 

Electro Technical Products, 113 E. Centre St., Nutley 
NJ 

Electrodyne Co., 449 Statler Bidg., Boston, Mass 

Electrofilm, 7716 Laurel Canyon, N. Hollywood 


Calif 


Electronic Associates, San Carlos, Calif 

Electronic Associates, 61 Brighton Ave., Long Branch 
N. J 

Electronic Associates, 214 Broadway, New York 
N. Y 

Electronic Center, 118 Duane St., New York, N. Y 

Electronic Control Systems, 2136 Westwood Bivd 
los Angeles, Calif 

Electronic Corp., 77 Broadway, Cambridge, Mass 

Electronic Engineering, 180 S. Alvarado St., Los 
Angeles, Colif 

Electronic Laboratories, Inc., Indianapolis, Ind 

Electronic Laboratory Supply, 1415-19 Oreskny St 
W. Utica, N. Y 

Electronic Measure, Lewis Maple Ave., Red Bank, 
N. J 


Electronic Mechanical, Atlantic City, N. J 

Electronic Products Co., 111 E. Third St., Mt. Vernon, 
N. Y 

Electronic Prototype, 285 Columbus Ave., Boston 
Mass 

Electronic Research, 2300 N. New York Ave., Evans 
ville, Ind 

Electronic Specialty Co., 3456 Glendale, Los Angeles 
Calif 

Electronic Tube, E. Mermaid Ave., Philadelphia, 
Pa 

Electronic Weld Co., Flushing, N. Y 

Electrons, Inc., 127 Sussex Ave., Newark, N. J 

Elgeet Optical Co., 838 Smith St., Rochester, N. Y 

Elk Electronic Laboratories, 333 W. 52nd St., New 
York, N. Y 

Elliott Bros., Ltd., Borchanwood, England 


Elliott Equipment, Ltd., S. Wales, England 
Ellis and Wotts, 215 E. 2nd St., Cincinnati, Ohio 
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ENGINEERING TIMETABLE 


Dr. Mary Payne, Dr. Dmitri Olshe 


sky, Dr. LaVerne Philpott, 


are currently leading the development of inertial navigation 
systems at Fairchild Guided Missiles Division 


DYNAMICS 
IN INERTIA 


9:00 AM- 


Under the direction of Dr. Olshevsky, a 
staff of outstanding scientists, including 
Dr. Payne and Dr. Philpott, is presently 
engaged in research and development of 
inertial navigation systems at Fairchild 
Guided Missiles Division. 


Can you take part in this advanced, com- 
plex and challenging work? 


Inspect the listing on the right: These are 
places waiting to be taken in a dynamic, 
high-level research and development team. 


Send your resumé today, in confidence of 
course, to R. B. Gulliver. 


Senior Electronics 
Engineers: 
Missile systems 
Senior Electronics 
Engineers: 
Servo and Analog 
Computer experience 
Project Engineers: 
Electronics or 
Electromechanical 
background 
Senior 
Aerodynamicists: 
Supersonic Aerodynamics, 
includes performance, 
stability and control 
analysis 


oo 


-+» WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 


FAIRCHILD 


GUIDED MISSILES DIVISION + WYANDANCH, LONG ISLAND, WN. Y. 
A Division of Fairchild Engine and Airplane Corporation 





RESEARCH -DEVELOPMENT 


In Dayton, Ohio, the most modern facilities for engineering and research are currently under construction 


NCR IS BUILDING A BRIGHT FUTURE 


Many areas in which NCR has experience and future Inquiries are encouraged about any facet of The 
interests are of vital importance to the United States National Cash Register Company, and they should be 
Air Force and the Aircraft Industry. People of all addressed to Defense Contracts Administration, The 
levels of background, education and achievement are National Cash Register Company, Dayton 9, Ohio. 
participating in NCR’s expanding program in such 
broad fields as electronics, computers, mechanics, 
chemistry, and physics. 





ENGINEERS & SCIENTISTS 
Openings in all phases of Research and Development. 
Direct inquiries to: Professional Personnel, The 
National Cash Register Company, Dayton 9, Ohio. 


These people work side by side in a concerted effort 
with engineers and scientists of outstanding ability 
in their respective fields. They staff the latest and 
most modern facilities, such as the newly constructed 
Research and Engineering buildings pictured above. 











THE NATIONAL CASH REGISTER COMPANY, bayton 9, onio 


989 OFFICES IN S4 COUNTRIES 





@ CONTRACTORS 


Elox Corp., 1830 Stephenson Hgwy., Royal Oak 
Mich 

Elraco Engineering Co., 14th & Garden Sts., Ho 
boken, N. J 

Eltron, inc., 407 N. Jackson St., Jackson, Mich 

Emerson Cummings Co., 869 Washington St., Can 
ton, Mass 

Emerson Electric Co., 8100 Florissant St., St. Louis 
Mo 

A. H. Emery Co., Pine St., Stamford, Conn 

Empire Devices, 4311 Mayfield Rd., Cleveland, Ohio 

Empire Laboratories, 3825 Bell Bivd., Bayside, N. Y 


Chas. Engelhard Inc., 85 Passaic Ave., E. Newark 

N. J 

Engineered Magnetics, 11812 Teale St., Culver City 
Calif 

Engineering Science, 215 Montague St., Brooklyn, 
N. Y. 

Engineers Book Service, 19 W. 44th St., New York, 
N. Y. 

Engineering Clinic, 1536 S.E. 11th Ave., Portland, 
Ore 

Engineering Product, 2208 E. Washington, Indian- 
apolis, ind 

Engineering Research Associates, 1902 W. Minne 
haha Ave., St. Paul, Minn. 

Engineering Research, 3475 Nine Mile Rd., Ann 
Arbor, Mich 

Engineering Specialty, 7706 Shawnee Run Rd., Mo 
deira, Ohio 

Engis Equipment Co., 431 S. Dearborn St., Chicago, 
il. 


English & Lover, inc., 1978 S. Los Angeles St., 
los Angeles, Calif 

Enthone, Inc., 442 Elm St., New Haven, Conn 

Epic, Inc., 154 Nassou St., New York, N. Y 

Epley lLoborotories, 12 Sheffield Ave., Newport, 
R. 1 

Epsco, Inc., 126 Massachusetts Ave., Boston, Mass 

Equipment Furn. Co., 11 32nd St., New York, N. Y. 

Erdco Engineering Co., Westgate Official Rd., Addi- 
son, iil 

Erie Mfg. Co., 4000 S. 13th, Milwaukee, Wis 

Espey Mfg. Co., 528 E. 72nd St., New York, N. Y 

Essex Mills, Essex, Conn 


Essex Wire Corp., 3501 Addison St., Chicago, Ill. 

Esso Standard Oil, 15 W. 51st St., New York, N. Y. 

Esterline Angus Co., 35 Forest St., Stoneham, Mass. 

Establissement Science, Rome, Italy 

A. E. Esty Machine Tool, Bristol, N. H 

Ethy! Corp., 100 Park Ave., New York, N. Y 

John Evans Co., 2nd & Erie Sts., Camden, N. J 

Evons Research and Development Co., 250 E. 43rd 
St., New York, N. Y 

Evaporated Metal, P.O. Box 66, Ithaca, N. Y 

Excello Development Co., Silver Crk, N.Y 


Exline Engineer, 710 S. Troust St., Tulsa, Okla 

Experiment, inc., Deepwater Terminal Rd., Rich- 
mond, Va 

Explosive Research Corp., Pasadena, Calif 

Ewen Knight Corp., 698 Massachusetts Ave., Cam- 
bridge, Mass. 


F 


F. R. Machine Works, 44-14 Astoria Bivd., Long 
Island City, N. Y 

Fabric Research Laboratories, 665 Boylston St., 
Boston, Mass 

Factory Yard Supply, 321 Broadway, New York, 
N.Y 

Fada Radio, 525 Main St., Belleville, N. J 

Fairbanks Morse Co., 660 S. Michigan, Chicago, Ill. 

Fairchild Aero Survey, Pasadena, Calif. 

Fairchild Aircraft, Hagerstown, Md. 

Fairchild Camera and Instrument Co., Robbins Lane, 
Syosset, N. Y 

Fairchild Recording, Whitestone, N. J. 

Fansteel Metallurgical Corp., 2200 Sherman Rd., 
Chicago, Ill. 


Far Ex Corp., New York, N. Y. 

Farrand Optical Co., Bronx Bivd., E. 238 St., New 
York, N. Y. 

Fashion Frock, 8301 Colerain Ave., Cincinnati, Ohio 

Fatigue of Materials, P.O. Box 367, Princeton, N. J. 

J. W. Fecker Inc., 2016 Perrysville Ave., Pittsburgh, 
Pa. 
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PRESSURE-TIGHT JOINTS 
PLUS 
WEIGHT REDUCTION ? 


Yes, the EXPAND-O-MATIC* JOINING PROCESS with our new 
type, Dual-Duty Aircraft Riveting Hammers plus Expand-O- 
Matic* Expanders and Headers, and/or semi-automatic and 
fully automatic Riveting Machines—designed to meet your specific 
needs, will enable you to accomplish these and many other 
objectives while providing LOW-COST production of your pres- 
ent and future JET AIRCRAFT and/or MISSILES. 


The EXPAND-O-MATIC* JOINING PROCESS & EQUIPMENT 
also makes possible the use of wire or wire pins as a replace- 
ment for conventional solid rivets. And also, various forms of 
plastics can be riveted without any crazing or cracking whatever. 


* Trade Mark Method & Product Patents applied for. 


ROSS RIVETERS, INC. 
Factory and General Offices 1380 - 1400 Airport Road 
P. O. Box 2011 


Dedicated to the development, design and manufacture of modern High-Quality, 
High-Safety and High-Efficiency aircraft riveting tools, accessories and machinery, 
with which to build better airplanes for the JET AIR AGE to maintain American 
supremacy in the air. 


LET US PUT OUR EXPERIENCE TO WORK FOR YOU. 


Telephone FAirview 2-4933 Reno, Nevada 








OE» % Pi 


REDUCES assembly time 85%. Nicrobraz 
tings ore simply slipped over tube ends. 


Speed Stainless Tube Assembly 


ELIMINATES materiel waste and rejects. 
Rings produce perfect joints every time. 


with Prefabricated Brazing Rings 


Nicrobraz, the stainless steel brazing alloy, is now available 
as prefabricated brazing rings. They’ll speed the fabrication 
and increase the quality of all stainless steel tubular assem- 
blies. Ring sizes and alloy grades to suit your needs. Write 
for complete information today. 


STAINLESS PROCESSING DIVISION 
WALL COLMONOY CORPORATION 


19345 John R Street + Detroit 3, Michigan 


PENNSYLVANIA: Bristol Pike, Morrisville, Pa.. CALIFORNIA: 1565 Bluff Road, Montebello, Cal 








Have 
you heard 
about 
Permadizing?* 


*Stillman’s exclusive Permadizing Process can solve 
your rubber-to-metal bonding problems with completely flash- 
free parts. Steel-smooth sealing surfaces allow effective 
sealing at almost zero pressure. 


Send for illustrated catalog SR-2 Stillman Rubber Co. 


23525 Lorain Rd., Cleveland 26, Ohio - 5811 Marilyn Ave., Culver City, Calif. 


“Get Your Air the Positive Way” 


USED BY 


New . 
FIXED PITCH METAL ; THE AIRCRAFT INDUSTRY FOR: 


CAA approved up to 165 hp. ® Jet Engine Starters 


FIXED PITCH woop * Coble Preseurination 
CAA approved up to 225 hp. ® Simulated Altitude 
Conditions 


TEST CLUBS ‘ 
up to 3000 hp. Ground Air Conditioners 


Get all the facts... 
write for Bulletins and Price Lists. 
Dept. W, Sensenich Corp., Lancaster, Pa. 


Sensenich PROP SHOP ... Certified Repair Station 
for all makes fixed pitch metal or wood propellers 

Sensenich, Beech and Hartzel. controtiables. Mag- 
naflux, etching, anodizing and plating service available. , 
Service Hangar on Lancaster Municipal Airport a 
Approved Propeller Repair Station 3528. Untimited 


Class | and 2 ratings. CORPORATION 
2008 East Slauson Avenue 
Los Angeles 58, Calif. 
Main Plant: LUdlow 7-2228 
Sales Office: LOgan 8-2226 


Oe ee 

















@ CONTRACTORS ¢ 


Federal Aircraft Works, 3456 N. Mississippi Dr., 
Minneapolis, Minn 

Federal Electric Corp., Clifton, N. J 

Federal Mfg., Engineering Corp., 199-217 Steuben 
St., Brooklyn, N. Y 

Federal Sign & Signal, 8700 S. State St., Chicago, 
WW 

Federal Telecom Laboratories, 500 Washington Ave., 
Nutley, N. J. 


Federal Telephone and Radio Corp., 100 Kingsland 
Rd., Clifton, N. J 

Federated Semi-Conductor Co., 66 Dey St New 
York, N. Y 

Feedback Controls Co., 1332 N. Henry St., Alex- 
andria, Va 

Fels Research Institute, Yellow Springs, Ohio 

Felsenthal Sons, 3500 N. Kedzie Ave., Chicago, Ill. 

Fen Mor Co., 45 W. 18th St., New York, N. Y 

Ferguson Co., 814 Ridgely St., Baltimore, Md 

Ferranti Electric, Inc 30 Rockefeller Plaza, New 
York, N. Y 

Ferrotherm Co., 1981 E. 65th St., Cleveland, Ohie 

Gilbert R. Fett, 723 S. Prairie St., Champaign, II! 


Fetterolf Machine Co., 124 Adams St., Royersford, 
Ohio 

W. H. Field Co., 323 Dorchester Ave., Boston, Mass 

Filmsort, Inc., Pearl River, N. Y 

Filtron Co., 131-15 Fowler Ave., Flushing, N. Y 

Finch Telecommunications, Inc., Fourth St., Passaic, 
N 

Firestone Tire and Rubber Co 1200 Firestone 
Pkway, Akron, Ohio 

Fireye Corp., 720 Beacon St., Boston, Mass 

Firth-Sterling, 3113 Forbes St., Pittsburgh, Pa 

Fischer Porter Co., 7708 Greenland PI., Cincinnati, 
Ohio 


Fisher Governor Co., Marshaltown, lowa 


Oscar Fisher, Peekskill, N. Y 

Fisher Scientific Co., 2850 S. Jefferson Ave., St 
Lovis, Mo 

Fisher Scientific Co., 717 Forbes St., Pittsburgh, Pa 

Fittings Co., Boston, Mass 

Frederick Fiader, 583 Division St., N. Tonawanda, 
N.Y 

Fletcher Aviation, Rosemead, Calif 

Flexible Tubing, Guilford, Conn 

Flexifirm Products, 2300 Chico Ave., El Monte, Calif 

Flexonics Corp., 1315 S. Third Ave., Maywood, Ill 

Flight Equipment, Miami International Apt., Miami 
Fla 


Flight Refueling, Friendship Airport, Baltimore, Md 

Flight Research Engineer, P.O. Box 1, Richmond, 
Va 

Flightex Fabrics, 93 Worth St., New York, N. Y 

Dr. H. Flohn, Bad Kissinger, Ringster, Germany 

Floride State University, Tallahasee, Fla 

Fluidmotive Corp., Huntington Station, N. Y 

Fluidyne Engineering, 425 N. 7th St., Minneapolis, 
Minn 

John Fluke Engineering, 116 Woodbury Ave., Spring- 
dale, Conn 

Fiurotex Corp., 315 Seventh Ave., New York, N. Y 

Fogarty Electric Co., 946 Blair Ave., Cincinnati, Ohio 


Fonda Corp., 550 W. Colorado St., Glendale, Calif 

Fonda Gage Corp., 163 Myrtle Ave., Stamford, Conn 

Food Machinery, Nitro, W. Va. 

Food Machine and Chemical Corp., 333 W. julian 
St., San Jose, Calif 

Foote Brothers Gear Machine Co., 4545 S. Western 
Bivd., Chicago, Ill 

Foote Mineral Co., 10 E. Chelten Ave., Philadelphia, 
Pa 

Fordham University, New York, N. Y 

Formica Co., 4620 Spring Grove St., Cincinnati, Ohio 

Forneys Stores, 1526 W. 3rd St., Dayton, Ohio 

Forrest Products, Atlanta, Ga 


Ft. Orange Radio Distributors, 904 Broadway, 
Albany, N. Y. 

Fosdick Glass, 4301 N. Main St., Dayton, Ohio 

Four Wheel Drive Co., Clintonville, Wis 

Dan W. Fox Co., 804 Park Ave., Utica, N. Y. 

Foxboro Co., Foxboro, Mass 

Fram Corp., Runford P.O., Providence, R. |. 

Francis Associates, Marion, Mass 

Franklin Glass Corp., Butler, Pa 

Franklin Institute, Benjamin Franklin Pkway., Phil- 
adelphia, Pa. 
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Supersonic jet inlet: 


This Boeing-Wichita engineer is check 
ing the installation of a model supersonic 
engine inlet design prior to wind tunnel 


at M.1.1 


at high Mach numbers ob 


testing Data on engine inlet 


pe rtormance 
tained from such tests is now being 
applic d to the de sign ot future supersonic 
airplanes [his 


Boeing-Wichita’s 


ment of advanced aircraft and associated 


is just one example of 
continuing develop 


system components. 


Wichita engineers find unparalleled 


opportunities for creative effort in ad 
vanced fields, and have the finest research 
and development facilities in the United 
States at their disposal. Boeing-Wichita’s 
own laboratory space has been increased 
400%, and many other new engineering 
facilities have be en added to keep pace 
with increasing emphasis on technical 


development. 


an example of Boeing-Wichita 


\t the company’s Seattle and Wichita 
plants, the increased scope ind magni 
tude of this development effort is creating 
additional and excellent career ypportu 


This 


an ¢ lectrical, me 


nities for all types of engineers 
means that if you are 
chanical, civil or aeronautical engineer, 
a physicist or mathematician, there is a 
real challenge for you in one of Boeing’s 
design, re search or production engi 
neering programs. Boeing engineers 
work in tight-knit teams where there is 
plenty of room for self-expression and 


recognition. 


Recognition of professional growth is 
coupled with career stability at Boeing 
During the past 10 years the number of 
engineers employed by Boeing has quad 
rupled. They enjoy a most liberal retire 
ment plan. How like a 
satisfying, creative job with the pick of 


would you 


th 
} 


i 


SEATTLE, WASHINGTON 


research 


e engineering profession? There may 
ne waiting tor \ 


ymunities of Wichita or 


uu in the progressive 


Seattle 


R. J. B. HOFFMAN, Administrative Engineer 
Boeing Airplane Co., Dept. C-54, Wichita, Kansas 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Co., Dept. C-54, Seattle 24, Wash. 


If you want further information on the advan- 
tages of a career with Boeing, please send 
to either of the above addresses 


coupon 


Name 


College(s) Degree(s) Year(s) 
Address 
City 


Telephone number 


SS OEMN is 


Aviation leadership since |916 
WICHITA, KANSAS 
MELBOURNE, FLORIDA 


415 





@ CONTRACTORS 


Peter A. Frasse Co., 17 Grand St., New York, N. Y 

Carl Frederick, Snyder, N. Y 

Carl L. Frederick, 4630 Montgomery Ave., Bethesda 
Md 

Frederick Research 
Chase, Md 

Freed Electronics Radio Co 
York, N. Y 

Freed 
N.Y 

Freedman & 
N. Y 

Fresno State College, Fresno, Calif 

Friden Calculator, 132 Blandina St., Utica, N. Y 

Morris D. Friedman, 2 Pine St., W. Concord, Mass 


4650 East West Hwy., Chevy 


200 Hudson St., New 


Transformer, 1718 Weirfield St Brooklyn 


Freedman, 2262 59th St., Brooklyn 


R. H 10041 Grant St., Akron, 
Ohio 

H. J. Fuller Co., 

Fulmer Research 
ham, England 

Furane Plastic Chemical Co., 
Los Angeles, Calif 

Furst Electronics, 3322 W 
iW 

Fusite Corp., 6000 Fernview St., Cincinnati, Ohio 


Gabriel Co., Inc., 1148 Euclid St., Cleveland, Ohio 

Gabriel Co., 135 Crescent Rd., Needham, Mass 

Gaertner Scientific Co., 1201 Wrightwood Ave 
Chicago, Ii! 

Ned J. Gallo, Lincoln Ct., Asbury Park, N. J. 

G. W. Galloway Co., 25 N. Fourth St., Arcadia, 
Calif 

Galvin Mfg. Co., 4545 W. Augusta, Chicago, III 

1238 Chestnut St., 


Frietag Mfg. Co., 


Columbus, Ohio 
Poges, Bucking- 


1371 W. 3rd Ave., 
Institute, Stoges 


4516 Brazil loa 


Lawrence St., Chicago, 


Gamewell Co., Newton Falls, 
Mass 

S. S. Ganick Co., 739 Boylston St., Boston, Mass 

P. Gannon Co., Dix Term Bidg., 

Ohio 


Russell Cincin- 


nati, 


Garden City Plating Co., 1750 N. Ashland Ave., 
Chicago, tll 

B. Gardner, 1780 Menval Blvd 
N. M 


NE. Albuqurque, 


Garland Crane Co., 1814 American Ave., Long 
Beach, Calif 

Garrett Corp., 9851 Sepulveda Bivd 
Calif 

Geo. Gorrett Co., Inc 
phia, Pa 


Los Angeles 
D & Tioga Sts., Philadel 


Wilmington, Del 
Tpke 


Gates Engineering Co., 


Seo. Gates Co., Hempstead Long Island 


City, N. Y 
Gates Radio Co., Quincy, Ill 


New York 


123 Hampshire St 
Gaveco Labs. Inc., 2 East End Ave 
=_ ¥ 


Sayer and Stone, Dayton, Ohio 


Ohio 


Hamburg 


1225 Ray St Dayton 


Strasse 2A 


Gayston Engineering, 

or. Hans Geblein, Wetzel 
Germany 

General American Transportation Co 135 S$ 
LaSalle St., Chicago, Ill 

General Aniline & Film Co., 
New York, N. Y 

General Cable Co., 

General Ceramics Corp., Crows Mill Rd., Keasbey, 
N. J 

General Communications Co., 
Ave., Boston, Mass 


405 Lexington Ave., 


353 Marietta NW, Atlanta, Ga 


530 Commonwealth 


General Compressor Machine Co., 4563 Cecelia 
St., Bell, Calif 

General Development Corp., PO Box 241, Elkton, 
Md 


General Electric Co., 1 River Rd., Schenectady, N. Y 


General Electronics Laboratory, Inc., 18 Ames St., 
Cambridge, Mass 
General Hermetic Seal Co., 


Valley Stream, N. Y 


99 E. Hawthorne Ave., 





KOHLER 
PRECISION CONTROLS 


Aircraft «- Industrial - Automotive 


frame applications. 





General Laboratory Associates, 17 E. Railroad St., 


Norwich, N 
General Mills Inc 
Minn 
General Motors Corp 
troit, Mich 


Minneapolis, 


1620 Central Ave 

General Motors Bidg., De- 

General Precision Laboratory Inc 63 Bedford 
Rd., Pleasantville, N. Y 

General Radio Co., 275 Massachusetts Ave 
bridge, Mass 

RF Fittings Co 


Cam 


General 702 Beacon St., Boston, 
Mass 
General Railway Signal Co., 801 West Ave 


N. Y 


Roch- 
ester 
450 Seventh Ave New 


General Textile Mills 


York, N. Y 


General Tire & Rubber Co., 1708 Englewood Ave., 
Akron, Ohio 

Equip. Co 
Calif 


2233 Federal Ave., Los 


Generator 3409 Jefferson Bivd., Los 
Angeles, 
Genesco inc Angeles 


Calif 


Gentry 
Calif 


Geo Science Inc., 


Animal Training Co Thousand Oaks 


Washington Grove, Md 
George Washington Univ., 2029 G St. NW, Wash- 
ington, D. C 


37th & O Sts. NW, Washing- 


Georgetown Univ., 
ton, D. C 
Georgia Tech Research Institute, Atlanta, Ga. 


Germaine Machine Co., 1910 Santa Fe Ave., Los 
Angeles, Calif 
Gertsch Products Co., 


Angeles, Calif 


11846 Mississippi Ave., Los 


G. M. Giannini Co., 918 E. Green St., Pasadena, 
Calif 

Gibbs Mfg. Co., 450 N Main St, Janesville, Wis 

Gilbert Clock Corp., 276 N. Main St., Winsted, 


Conn 











"*Super-G” uses Kohler valves 


Kohler bleeder and filler check valves, as well as 
hydraulic check valves are standard equipment on 
the latest-model Super-G Constellation, manufac- 
tured by Lockheed Aircraft Corporation. 

Jet engine, commercial and military aircraft 
manufacturers specify Kohler Precision Controls 
for exacting hydraulic, fuel, pneumatic and air- 


Kohler Co. maintains, in one plant, complete 
facilities for forging, casting, machining and finish- 
ing. Our engineers develop controls to specifica- 
tion for volume production. Write for information. 


Kohler Co., Kohler, Wisconsin. Established 1873 


KOHLER or KOHLER 


PLUMBING FIXTURES « 


HEATING EQUIPMENT « 


ELECTRIC PLANTS « 


AIR-COOLED ENGINES « 


PRECISION CONTROLS 
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“What do you 
need for a 





Frank W. Fink, V.P., Chief Engineer 


successful engineering career?” 


Your future is brighter at Ryan because of this unique combination of advantages: 


DIVERSIFICATION — Ryan is in ail fields of aviation 
Airframe — Propulsion — Electronics. 80 percent of Ryan 
engineering is challenging design work in Jet VTO 
Global Navigation — Jet Drones — Missile Guidance — New 
Planes — Missiles —Jet Engine Metallurgy and Rocket 
Combustion. 


SIZE — With 750 in the Engineering Division, Ryan is 

Jet Aircraft big enough to be diversified — small enough to be closely 
knit. You will get stimulating, broad experience — never 
feel “lost in the shuffle.” 


STABILITY — In 33 years, Ryan has designed and pro- 
duced 25 different aircraft, missiles, drones and pioneered 
in jet propulsion — afterburning —CW Radar. 


GROWTH — Ryan Engineering Division has tripled in 
three years. Ryan leads in Jet VTO—Automatic Naviga- 
tion — other fast-growing fields. 


CLIMATE — You will enjoy sunny, clear-sky San Diego 
where living is unlimited —where the world’s best climate 
lets you swim, yacht, ski, golf, fly the year ’round. Where 
beaches, mountains, parks are minutes away. 


Ryan needs all types of Aeronautical and Electronics Engineers, 
Designers, Analysts, Specialists. Invest in your future. Act now by 
sending in the coupon below. All replies are strictly confidential. 


Mr. James Kerns 
Engineering Division, Ryan Aeronautical Company 
2703 Harbor Drive, San Diego 12, California 


Dear Sir: 
Please send me your free illustrated engineering brochure. 


Name_ 


Address 


Jet Engines 


RYAN AERONAUTICAL COMPANY 





Missiles travel first class .. . 


Craig-built carrier for “Falcon” missile—88" x 21" x21” 


IN SUPER-SAFE CARRIERS built by Craig 


Thousands of America’s aerial watchdogs — supersonic missiles like Falcon, 
Terrier, Petrel, Sidewinder, and Sparrow — are transported safely to their destina- 
tion in CRAIG-designed and built missile carriers. Full protection for these deadly, 
delicate mechanisms calls for carriers of super-safe construction ...and that’s the 
only way CRAIG builds them. 


CRAIG carriers of tempered aluminum incorporate special shock and vibration 
isolators. Case seams are welded for extra strength. Separately welded edge and 
corner guards absorb shock. Precision type, self-aligning compression catches insure 
a watertight seal— even after drop, impact, shock, bounce and road tests — and 
provide quick, easy access to equipment. 

Safety features like these are part of every container CRAIG makes. For informa- 
tion on super-safe carriers for 
missiles, components, or for any Mg 
electronic equipment that must SYSTEMS INC. 
travel first class, write: ’ 

Dept. C-8, Danvers, Mass.—Danvers 1870 


TERRIER 


SIDEWINDER SPARROW 





Be sure to visit us at Booth 17 during the WESCON Show! 





@ CONTRACTORS 


Gilfillan Bros. Inc 1815-49 Venice Blvd Los 
Angeles, Calif 

Gille Bros., 1108 Lillian Way, Hollywood, Calif 

Gilliland Instr. Co., 3124 E. Fourteenth St., Oak 
land, Calif 

Gilmore Industries 5713 Euclid St Cleveland, 
Ohio 

Given Mfg. Co., 3305 Slauson Ave., Los Angeles, 
Calif 

Gladding, McBeon & Co., 2901 Los Feliz Bivd., 
los Angeles, Calif 

Glass Fibers Inc., 1810 Madison Ave., Toledo, Ohio 


Glass Products Co., 6911 S., So. Chicago, Chicago, 
i. 

Globe Hoist Co., Mermaid Lane, Philadelphia, Pa 

Globe Tailoring Co., 205 W. Fourth St., Cin- 
cinnati, Ohio 

Globe Union Central Laboratory, 900 E. Keefe 
Ave., Milwaukee, Wis 

Stanford Goldman, 107 Circle Rd., Syracuse, N. Y 

Golladay Aeronovtical Laboratory, 403 Washing 
ton St., Cumberland, Md 

Golwynne Chemicals, 420 Lexington Ave., New 
York, N. Y 

Goodall Fabrics, 525 Madison Ave New York, 
N. Y 

B. F. Goodrich Co., 500 S. Main St., Akron, Ohio 

Goodyear Aircraft Corp., Akron Airport, Akron, 
Ohio 


Goodyear Tire & Rubber Co., 1144 E. Market St., 
Akron, Ohio 

G. H. Gossiger Machine Co., Bacon & McDonough 
Sts., Dayton, Ohio 

Gould National Batteries, 35 Neoga St., Depew, 
N. Y 

Groflex inc., 154 Clarissa St., Rochester, N. Y 

Gramm Trailer Corp., PO Box C, Lima, Ohio 

Grand Central Acft., Co., Santa Barbara, Calif 

Grand Central Airport, 1310 Airway Dr., Glendale, 
Calif 

Grant Photo Products, 18915 Detroit St., Cleveland 
Ohio 

Stodier Grason, 106 Hampshire St., Cambridge, 
Mass 

Hulegerd Gray, 930 Hancock Ave Los Angeles 
Calif 


Graybar Electric Co., 420 Lexington Ave New 
York, N. Y 

Great American Industries Co., 70 Britannia St., 
Meriden, Conn 

Great Lakes Mfg. Co., 1046 E. 134 St., Cleveland, 
Ohio 

Greenleaf Mfg Co 7814 Maplewood Court, 
St. Lovis, Mo 

Greer Hydraulics, Inc., N. Y. International Airport, 
Jamaica, N. Y¥ 

John 5S Gregory Co 152 =«C€ Glenorm  St., 
Pasadena, Colif 

E. Greiner Co., 22 N. Moore St., New York, N. Y 

Gresham Co., 2745-47 Southwest, Kansas City, Mo 

Grice Radio & Electric Co., 300 E. Wright St., 
Pensacola, Fla 

Griffin Key Construction Co., 931 N. McDough St 
Montgomery, Ala 


Grimes Mfg. Co., 515 N. Russell St., Urbana, Ohio 

Guardian Elec. Mfg. Co., 1621 W. Walnut St 
Chicago, II! 

Guordite Corp., 9535 S. Cottage Grove, Chicago 
il 

Guenther Brown iInc., Enquirer Bidg., Cincinnati 
Ohio 

Gulton Mfg. Corp., 212 Durham Ave., Metuchen, 
N. J 


H. |. Garment Co., 6158 S. Cottage Grove, Chicago, 
mW 


Harry A. Habig, Dayton, Ohio 

Hagen Corp., 323 Fourth Ave., Pittsburgh, Pa 

Haines Designed Products Co., 117 N. Findley St., 
Dayton. Ohio 

Haller, Raymond, Brown, PO Box 342, Stote Col- 
lege, Pa 

E. P. Halliburton Co., 1709 W. 8 St., Los Angeles, 
Calif 

Hoallicrafters Co., Fifth & Kostner Aves., Chicago, 
iW 

The Haloid Co., 282 Hollenback St., Rochester, 
N. Y. 
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Hamilton Mfg. Co., Two Rivers, Wis 
Hamilton Watch Co., Columbia Ave., Lancaster, 
Pa 


Hammarlund Mfg. Co., 460 W. 34 St., New York 
N. Y 

Hanagon Constr. Co., Bloomfield Ave., Urbana 
Ohio 

Handy and Harman, 82 Fulton St., New York, N. Y 
Hanovia Chem. Mfg. Co., 100 Chestnut St., Newark 
N. J 

Hanson Gorrill Brian, 1 Continental Hill, Glen Cove 
N 

Hardinge Bros. Inc 1420 College Ave Elmira 
N. Y 

Charles Hardy, 420 Lexington Ave., New York 
N. Y 

Harnischfeger Corp., 2400 E. Imperial Bivd., Los 
Angeles, Calif 

Harper Engineering, 900 Dragon St., Dallas, Tex 
Harris Refrigerator Co., 365 Walden St., Cam 
bridge, Mass 


Harshaw Chemical Co., 6265 Wieke St Cincin 
nati, Ohio 

Hort Mfg. Co., 110 Bartholomew Ave Hartford 
Conn 

Hartmon Electric Mfg. Co., 175 N. Diamond St 
Mansfield, Ohio 

Hortman Elect. Mfg., Racine, Wis 

Hartmann and Brawn, Frankfort, Germany 

Harty Parry Corp., 698 Stevens St., Utica, N. Y 

Hortzell Industries Inc., 1964 Shroyer Ave., Piqua 
Ohio 

Harvard Machine Co., Harvard, Mass 

Harvord Univ., 6 Divinity Ave., Cambridge, Mass 

Harvey Machine Co., 1920 S. Western Ave., Tor 
rance, Calif 


Harvey Radio Laboratory, 447 Concord Ave., Cam 
bridge, Mass 

Haskell Engineers Supply Co., 731 W. Broadway 
Glendale, Calif 

J. |. Hass Co Inc 149 Montgomery St Jersey 
City, N. J 

Hastings College, Hastings, Neb 

Hastings Instrument Co., PO Box 1275, Hampton, 
Va 

Hathaway Instrument Co 1315 S. Clarkson St 
Denver, Colo 

Hatry Young, 811! Boylston St., Boston, Mass 

Hayman instrument Co 70 Coolidge Hill Rd 
Watertown, Mass 

R. A. Hawks Co., 123 E. Montecito, Sierra Madre 
Calif 

James H. Hawn, 3269 Karen Ave., Long Beach, Calif 


Haydon Mfg. Co., Torrington, Conn 

Hayes Aircraft Co., PO Box 2287, Birmingham, Ala 

Hayes Industries, Wildwood Rd., Jackson, Mich 

Hozeltine Electric Corp., 58-25 Little Neck Pkway 
Little Neck, N. Y 

Hefco Co., 2012 Sherwood, Detroit, Mich 

Heiland Research Corp., 130 E. Fifth Ave., Denver, 
Colo 

Heinemon Electric Co., Trenton, N. J 

Albert Heins, 10435 Lindberg Ave., Pittsburgh, Pa 

Heitz Lightburn, New York, N. Y 

Helicopters Inc., Stratford, Conn. 


Helipot Corp., 916 Meridian St., Pasadena, Calif 

Heliderfer Castelini, 414 W. Ist St., Dayton, Ohio 

Hellige Inc., Long Island City, N. Y 

Hellwig Dyeing Corp., Comly & Delaware Aves 
Philadelphia, Po 

Hendey Machine Co., Torrington, Conn 

Hendrix McKinley Co., Alamogordo, N. M 

Hercules Powder Co., 900 Market St., Wilmington 
Del 

Hermetic Seal Products Co., 29 S. 6th St., Newark 
N.J 

Horry G. Herrlein, New York, N. Y 

Frank Herrnfield, 5880 Blackwelder St., Culver City, 
Calif 


Hertner Electric Co., Elmwood & Thomas Aves., 
Cleveland, Ohio 

Hesse Olds Co., Cincinnati, Ohio 

Hevi-Duty Electric Co., 4212 W. Highland Bivd., 
Milwaukee, Wis 

Hewlett Packard Co., 275 Page Mill Rd., Palo Alto, 
Calif 

Higgins Lobs. Inc., Menlo Park, Calif. 
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the. QUICK answer to 
Stressed Panel Fastener 


ROTARY 
FASTENER 


ACTUAL SIZE 


SPF eliminates shortcomings of other methods of 
securing removable structural panels... 


@ gives all the advantages of a thread plus 
continuous thread engagement 


overcomes cross-threading and stripping 
fastens and unfastens in less than a full turn 


compensates for “‘warpage”’ or ‘“‘spring-back”’ 
of panels 


saves on structural weight and maintenance time 

provides positive clamping force of a bolt 

prevents deflection under loads 
Get a quick answer to your 
stressed panel tastening 


problems. Write for 
Catalog No. SPF 56 today! 


LO C “Specialists in fasteners for Industry’’ 


FASTENER CORPORATION 
22 Spring Valley Road, Paramus, N. J. 


WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 
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WE ARE 
LOOKING 
FOR MEN ... 


TO LOOK INTO SPACE PROJECTS 


With 


GRAND CENTRAL ROCKET CO. 


Redlands, California 





As pioneers, our solid propellant rocket motors are 
now operating in the Upper Air Reaches. The future 
will find them in outer space. For your invitation to 
join our growing staff of recognized solid propellant 
scientists, engineers, technical specialists and 
trainees; and for the pleasure of working and living 
in beautiful, smog-free Redlands write or call today. 


SOLID PROPELLANT ROCKETS ARE PROBING SPACE! 











Don't Miss The Grand Central Rocket Co., Booth 721 at the 
Airforce Association Airpower Panorama, New Orleans, La. 
..- August 2-3-4 & 5. 





®@ CONTRACTORS 


High Altitude Instrument Co., Denver, Colo. 

High Altitude Observatory, Climax, Colo. 

High Voltage Engineering Co., 7 University Lane, 
Cambridge, Mass. 

Highland Engineering Co., 1736 Berkley St., Santa 
Monica, Calif 

Hilger Wott Ltti., 98 St. Pancras Way, London, Eng 


Hill Electric Engineering Mfg. Co., New Kingston, 
Poa 

Hiller Helicopter Co., 1350 Willow Drive, Palo Alito, 
Colif 

Hillyer Engineering Co., New York, N. Y 

Hi-Pac Corp., 385 Hillside Ave., Hillside, N. J 


’ B. . rs 
| / “2 ” m if “ ee? - 
Gustav Hirsch Inc 1347 W. Sth Ave., Columbus, z 
Ohio MISS 
Corl Hirschmann Co., 30 Park Ave., Manhasset, - " DISTANCE 
N.Y " 
Hobart Bros. Co., 1221 Hobart Sq., Troy, Ohio .. *i™ - . . 
Hobort College, Geneva, N. Y . ; 
Hoffman Laborotories Inc., Box 2471, Terminal | : ‘ ; 
Annex, Los Angeles, Calif | . %:9 7 2 
. ‘ . 
—_—_— 


Hoffman Radio Corp., 3761 S. Hill St., Los Angeles, 
Calif 


Hogan Laboratory Inc., 155 Perry St., New York 
N. Y 

Hohwieler Rubber Co., 32 W. Bridge St., Morrisville, 
Pa 


in me. Ee ee if |/ CUBIC RESEARCH IN ELECTRONIC 


William M. Holeday, 26 Broadway, New York, - A . i ¢ 
- - . , bic ale — , PROBLEMS—IN FREQUENCIES 
ollan ons inc., liohnson Ave., Brooklyn, e un 
N. Y. / FROM D.C. TO MICROWAVE—AIDS 
J. A. Hollingsworth, Clifton Heights, Pa ; “| GOVERNMENT AIRCRAFT AND AIR 
N. R. Hollister, 1005-7 Reibold Bidg., Dayton, Ohio . \ 
Holmes & Marver Co., los Angeles, Calif . } ARMAMENT TESTING 
Holycke Wire Cable Co., Holyoke, Mass Ss 
Homelite Corp., 4405 Riverdale Ave., Pt. Chester, 
N. Y. 





Hooker Electric Co., Buffalo & 47th Sts., Niagora - 
Falls, N. Y A War 
Horizons Inc., 90 Nassau St., Princeton, N. J ~ 
William |. Horlick, 266 Summer St., Boston, Mass j Wa 
Hermon Hosher, 385 Putnam Ave Cambridge 
Mass. 
Frank G. Hough Co., E. Sunnyside Ave., Libertyville, 
i. 
Houghton Laboratory Inc., Olean, N. Y 
Houston Corp., Los Angeles, Colif 
Houston Fearless Co., 11801 W. Olympic Bivd., 
Los Angeles, Calif ' 
VECTOR 
Houston Tech. Laboratory, 2424 Branard St., Hous- , Digtalcer Position 
ton, Tex Transmitter _ izer 
C. E. Howard, 9001 Raye Ave., Southgate, Calif oes me DATA 
agnetic 
; Data Tape 
French Howe, 101 Broad St., Boston, Mass ss \ [ Presentation Storage 
Hoy Transfer Co., State College, Pa " and or 
Hub Stamping Co., 355 Congress St., Boston, Mass p Playback Digital 
Huber Industries, 4960 Hillside Ave., Cincinnati, —— d Computer 
Ohio ae rn 


To Printer 





. ‘\ 
Hudson Radio TV Co., 48 W. 48 St., New York, as \\ MASTER STATION— 
N.Y Sn AMEE WULTIPLE OR SINGLE 
Huggins Laboratory, Menlo Park, Calif 0 . 
Hughes Aircroft Co., Florence Ave., Culver City, 


Calif ' . Ay = Latest CUBIC designs provide vector posi- 


Hughes Peters Inc., 300 W. Fifth, Dayton, Ohio d b d | 
Hughes Simonson Engineering Co., 20 N. McGee tion coordinate data in non-ambiguous digita 


St., Dayton, Ohio form. Simplified portions of fhe system permit 
C. A. Hulcher Co., Hampton, Va : ‘ recording of slant range or miss distance on a 
special phase meter. Multiple station arrange- 
Human Relations Research, St. Louis, Mo Be / ment with a standard telemetering transmitter, or 
ee, , a ogg ba ; “oro Ohio » Y, a single station with a miniature transponder enable 
ETS Sus ox 395, Areata, Coll f automatic storage of position data suited for digital 
mae gh: y~ got wy ona Sag A t//; computer use. New engineering features in the system 

neopolis, Minn | ef correct automatically for variable phase errors that have 
Hycon Mfg. Co., 2961 E. Colorado St., Pasadena, —~~—-- : plagued this type of equipment for the past decade. The 

Calif simplified analogue-to-digital converter permits a low inertia 
a Pine Court, New Rochelle system with a degree of accuracy and reliability heretofore unobtainable. 
Hydraulic Press Mfg. Co., 830 Marion Rd., Mt CUBIC is proud of its contributions to the armed forces which provide 

Giend, Chie them with a factual basis for armament selection, and to the national air 
Hydro Aire Inc., 3000 Winona Ave., Burbank, Calif 
Hyland Machine Co., Dayton, Ohio armament industry in support of their growth, and will continue to devote 
Hytron Radio Electric Co., 76 Lafayette St., Salem, itself to the advancement of new techniques and their application for 

Mass. increasing support of the National Defense Effort. 





LECTRONIC EQUIPMENT 
, ESEARCH...DEVELOPMENT 
1. T. E. Circuit Breaker Co., 1900 Hamilton St., 2481 CANON STREET 
Philadelphia, Pa ol) ~) 1) —F ey SAN gIEGO, 6, CALIFORNIA 
idea! Electric Co., First & Oak Sts., Mansfield, Ohio 
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@ CONTRACTORS 


Ideal Laboratory Too! Supply Co., 
Cheyenne, Wyo 

Illinois Testing Lob., 420 N 
i. 


Impedance Inc., 


3913 Evans Ave., 
LaSalle St., Chicago, 


9 Alan St., Farmingdale, N. Y. 
Independent Engineering Co., O'Fallon, Ill 
Indiana Steel Co., Valparaiso, Ind 
Indiana University, Bloomington, Ind 
Induction Heating Corp., 181 Wyth Ave., 
York, N. Y. 
Industrial Acoustics Co., New York, N. Y. 
Industrial Control Co., Arlington Ave., Wyandach, 
N. 


Industrial Handling Equipment Co., Cincinnati, Ohio 


Indust Instrument Co., 17 Pollock Ave., Jersey City, 


N. J 


Indust Plastic Co., Irvington, N. J 


Industrial Products Co., 2912 New St., Danbury, 
Conn 

Industrial Research Labs., 
more, Md 

Industrial Scientific Co., 
N. Y 

Industrial 
Conn 

Industrial Toxicology, 34th & Chestnut Sts., 
delphia, Pa 

Inet Inc., 8655 S. Main St., Los Angeles, Calif. 

Rand Co., 224 E. Ninth St., Cincinnati, 


2412 Aisquith St., Balti- 
34 W. 33 St., New York, 


Sound Co., 45 Granby St., Hartford, 


Phila- 


Ingersol 
Ohio 

Institute for Advance Study, Olden Lane, Princeton, 
N. J 


Institute of Aeronautical Sciences, 2 E. 64th St., 
New York, N. Y 

Institute of Industrial Research, Denver, Colo. 

Inst. Nazionale Di O, Arcetri, Italy 





THE MEN IN THE SHOPS INFLUENCED US 


**Your impressive customer list — 
and the many good reports from 
pilots using your engines—are 
two reasons we picked Airwork as 
our overhaul agency. But the 
most important reason was the 
confident, capable look of the 
men we saw working in your 
shops; the same men that would 
work on our engines, too.” 


E. Reed Zimmerman 
Chief Pilot 
New Holland Machine Co. 


8 out of 15 “Million Miler’ Safety 
Awards went to pilots flying 
Airwork Overhauled engines. 


Airwork 


CORPORATION 
Millville, New Jersey 


422 


**4 years and 2150 flying hours 
with your engines confirmed 
our choice,” says Co-pilot 
Robert Cline. 


Branches in 
ARLINGTON + ATLANTA 
MIAMI + NEWARK 


Institute of Research in Human Relations, 2224 
Locust St., Philadelphia, Pa 

Institute Supply Co. of America, Heerburg, Switzer- 
land 

Instron Engin, 2 Hancock St., Quincy, Mass 

Instrument Corp., 4 N. Central Ave., Baltimore, 
Md 

Instrument Development Lab., 
Needhom, Mass 

Instruments for 
Mineola, N. Y. 


163 Highland Ave., 


Industry, 150 Glen Cove Rd., 


Instrument Service Engineering Co., 1205 Lamar 
St., Dayton, Ohio 
Interior Steel Equipment Co 
Dayton, Ohio 
International Business Machines Co., 
Ave., New York, N. Y 
International Derrick Co., 
lumbus, Ohio 
International Latex Corp., Playtex Park, Dover, Del 
International Public Opinion, 350 Fifth Ave., New 
York, N. Y 
International Resistor Co 
delphia, Pa 
International Standard Trading Co 22 
St., New York, N. Y 
International Telemeter Co 
Angeles, Calif 
International Telephone & Telegraph Co 
Pontiac St., Ft. Wayne, Ind 


825 Harvard Ave., 
590 Madison 


875 Michigan St., Co 


401 N. Broad St., Philo- 


Thames 
2000 Stoner Ave., Los 


3700 E. 


Interstate Engineering Corp., 2250 E. imperial Hwy., 
El Segundo, Calif 

Intertype Co., 360 Furman, Brooklyn, N. Y 

lowa State College, Ames, lowe 

James lovolito Co., 401 Concord Ave 
i vv 

Irmanton Prod. Co 

Irving Air Chute Co 
ton, Ky 

C. P. Irwin Truck Co., 

N. J 

Hans Israel, Pipinster 


New York, 


37-26 Prince St., Flushing, N. Y 
1315 Versailles Ave., Lexing 


State Hwy. 35, Red Bank, 


12, Aachen, Germ 


J 


J. E. S. Corp., 4515 Sepulveda Bivd., Sherman Oaks, 
Calif 

J. O. Manufacturing Co 
Calif 

Bill Jack Scientific Co., 
Beach, Calif 

Jack and Heintz Co., 
Ohio 

Jockson Byron Co., 2301 E. Vernon St 
Colif. 

Jackson Moreland, 600 Park Square Bldg 
Mass. 

Kurt Jacobi, Long Island City 

Jacobs Aircraft Engineering Co 
Pottstown, Pa. 

Jaeger Watch Co., 304 E. 45 St 

Jam Handy Organization, 2821 E 
Detroit, Mich 


8442 Otis St., Southgote, 


143 S. Cedros Ave., Solana 


1760 Broadway, Cleveland, 


Los Angeles, 
Boston, 


N. Y 
750 Queen St., 


New York, N. Y 
Grand Blvd., 


Janke ond Co., Inc., 38-44 Railroad Ave., Hacken- 
sack, N. J. 

Jansky and Bailey, 1735 Desales St 
ington, D. C. 

Jarrell Ash Co., 

Jersey Central Power 
Asbury Park, N. J 

Johns Hopkins University, Charles & 34 Sts 
more, Md 

Johns Manville Co., 

Johnson Engineering, 39 E 
Plain, N. J 

Johnson Fore Box Co., 
Chicago, Ill 

K. W. Johnson Co., 1805 Webster St., Dayton, Ohio 

Johnson Service Co., 507 E. Michigan, Milwaukee, 
Wis 


N. W., Wash- 


26 Farwell St., Boston, Mass 
& Light, 501 Grand Ave., 


Balti- 


N. Main St., Manville, N. J. 
Hanover Ave., Morris 


4619 Ravenswood Ave., 


w. J 135 W. 225 St., New York, 
N. Y 

H. L. Johnston Inc., 
Ohio 

Jones Electronic Co., 96 N. Main St., Bristol, Conn. 

Joy Mfg. Co., 338 S. Broadway, New Philadelphia, 
Ohio 


Johnson Inc., 


514 W. Poplar Ave, Columbus, 
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it takes more 


than ability 
for an engineer to 


achieve promotion 


To Engineers 
Who Lack Aircraft Experience: 


Aircraft experience is not necessary 

to join Lockheed. It’s your engineering 
training and experience that count. 
Lockheed trains you for aircraft 
engineering—at full pay. 


Advanced education program for engineers 


You can expand your technical 
knowledge and achieve advanced 
degrees through a variety of Lockheed- 
sponsored university programs that 

cost you little or nothing. 


Lockheed 


AIRCRAFT CORPORATION 


California Division 
BURBANK, CALIFORNIA 


Promotion for Engineers 









It also takes opportunity for promotion. There must be room 
for a man to move up. 

If your career progress has been held back by lack of promotional 
opportunity, we think you will be interested in Lockheed 





diversification. Forty to fifty major projects are in progress 





continuously. Commercial and military activities span 


virtually the entire spectrum of aeronautical endeavor. 





There is plenty of room to move up at Lockheed, simply because 





there are more supervisory positions to be filled with so many 





projects constantly in motion. 





It’s worth discussing. Why not write or phone collect, if you 


possess an engineering degree or actual engineering experience. 





Address written inquiries to E. W. Des Lauriers or use the 






coupon below. If you phone, call STanley 7-1241, Extension 6-2134. 






Positions are open on virtually all levels in fields of: 






AERODYNAMICS DESIGN 
in controls, electrical, hydraulics, 





FLIGHT TEST ENGINEERING 





mechanical, power plant and 





MATHEMATICAL ANALYSIS 





structures areas 





OPERATIONS RESEARCH 






ELECTRONIC SYSTEMS 







STRUCTURES . , , 

in communications, counter- 
THERMODYNAMICS measures, fire control, navigation, 
WEIGHT radar and antenna design 












E. W. Des Lauriers, Dept. PE-3-1-8 
Lockheed Aircraft Corporation, Burbank, California 


Dear Sir: Please send me your brochure detailing life and work at 
Lockheed. 








Name 











‘Tf you are an engineer, please state your field of engineering 












Home street address 










City and State Home phone 








Have you 
received your copy? 





VALUABLE NEW 
TECHNICAL DATA 


DESIGN IDEAS 
MATERIEL INFORMATION 


Send for 
“Introduction to 


Fiberglas Fabrication” 
by 
KOCH FIBERGLAS 


FREE! 


TENTH ANNIVERSARY 20-PAGE 
ILLUSTRATED MANUAL 


Every day, Koch Fiberglas is 
filling new uses in your industry 





RADOMES 
AIRCRAFT STRUCTURAL PARTS 
JET ENGINE CASES 
IMPELLER BLADES 
MISSILE CONTROL SYSTEMS CASES 
AIRBORNE ELECTRONIC EQUIPMENT CASES | 
AIRCRAFT FOOD CASES | 


Do you have a materiel problem? 
Koch Fiberglas 
may well be the answer. 


For manual, write on your business letterhead 
to Dept. AWB, K-4950 


Peeeererereeee SOOPER EOE R EEE E EERE H EEO EOE EeeEEEe 


KOCH 


PRONOUNCED ""KOKE” 


FIBERGLAS 


CORTE MADERA, CALIFORNIA 


FOOTER CO rer eeeTeeeeeroee® 


One of the world’s largest fabricators 
of molded Fiberglas products 
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@ CONTRACTORS 


PO Box 365, Azusa, 


867 Woodside 


Jumbo Steel Products Calif. 


K. F. Development Co Way, San 
Mateo, Calif 

Kaiser Aluminum Chemical Co., Spokane, Wash 

Kalbfeil Labs. Inc., 1090 Morena St., San Diego, 
Calif 

Kaman Acft. Co 
Conn 

Kansas State College, Manhattan 


Old Windsor Rd., Bloomfield 


Kans 


Karlsruhe Technical Academy, Englerstra, Germany 

Karr Johnson Electric Co., 3827 San Fernando Rd., 
Glendale, Calif 

Kato Engineering Co., 
Minn 

Kauffman 
Ohio 

Kaufman Plush Co., Mitchel St 

Kawneer Co., Niles, Wis 

Kay Electric Co., 14 Maple Ave., Pinebrook, N. J 

Kay Laboratory, 5725 Kearney Vila Rd., San Diego 
Calif 

Kearfott Co., Inc., 
N 

Ernest Keeping, Edmonton 


1415 First Ave., Mankato, 


Lattimer, 230 N. Front St., Columbus, 


Philadelphia, Pa 


1150 McBride Ave., Little Falls 


Canada 


Oneida, N. Y 
Manchester, 
Airport 


153 Cedar St 
41 Union St 
Central 


Keller Furniture, 

Keller Products Inc., 

Kellett Aircraft Corp 
N. J 

George A. Kelley 

Kelley Koett Instrument Co 
nati, Ohio 

O. G. Kelley Co., 

M. W. Kellogg Co., 
N 

Kellsman Instrument Co., New York, N. Y 

C. M. Kemp Mfg. Co., 405 E. Oliver St., Baltimore, 
Md 

Kemtron Electric Prods. Co 
Mass 


N.H 


Imperial, Mo 

403 York St., Cincin 
Mass 
Jersey City 


98 Taylor St., Boston 
Danforth Ave 


Salem, 


23 Brown St., 


Kendall Controls Co., 144A Moody St.. Waltham 
Mass 
Kennametal Inc., 
D. S. Kennedy and Co., 
Mass 
Kennedy Industrial 
New York, N. Y 
Kenyon College, Gambier, Ohio 
Kenyon Instrument Co., 1345 New 
Huntington Station, N. Y 
Kenyon Trans. Co., 840 Borry St 
Kepco Labs. Inc., 131-38 Sanford Ave., 
N. Y 
R. W. Kerr Plastic Co., Hastings, 
Ketay Mfg. Co., 555 Broadway, 


1 Lloyd Ave., Latrobe, Pa 
432 S. Main St., 


Coating Co., 


New York, N. Y 


Neb 
New York, N. Y 


H. Ketchum iInc., New York, N. Y 

Kett Corp., 4526 Chickering St 

Kewannee Mfg. Co., Adrian, 

Keystone Bolt Co., 125 Church St., 

Keystone Mfg. Co., Hallet Sq., Boston, 

Walter Kidde Co., Inc., 675 Main St 
N. J 

Kilgore Mfg. Co., Westerville, Ohio 

Kimball, Johnson Co., 60 Irving St., 
Mass 

R. H. Kimes, 

Kings Electronics Co., 
N. Y 

Kings Micro. Co., 
N. Y. 


Cincinnati, Ohio 
Mich 

New York, N. Y 
Mass 
Belleville 


Watertown 


211 E. 6 St., Dayton, Ohio 
40 Marbledale Rd., 


719 Main St., 


Kinney Mfg. Co., 3541 Washington St., 
Mass 

Kip Electronics Co., 29 Holly Place, Stamford, Conn 

H. L. Klein Mfg. Co., 481 E, 11 St., 
Ohio 

Kleinschmidt Labs., County Line Rd., Deerfield, II! 

James Knights, 101 E. Church St., Sapdwich, Ill 

H. Koch and Sons, Cort Mader, Calif 

Koehler Aircraft Co., 814 Vermont 
Ohio 

Koppers Co., Inc., Pittsburgh, Pa 

Kops Bros. Inc., 385 Fifth Ave., New York, N. Y 

Kratz, Wilde Machine Co., Covington, Ky. 


Ave. 


H. F. Kraus, 16 E. 46 St., New York, N. Y. 


Krohn Hite Inst. Co., 580 Massachusetts Ave., Cam- 


bridge, Mass. 


Camden, 


Cohasset, 


220 W. 42 St., 


York Ave., 


Flushing, 


Tuckahoe, 


New Rochelle, 


Boston, 


Columbus, 


Dayton, 


| 


BIG or SMALL 
they all 
SHINE sesr 
SHINE toncer 
SHINE easier with 


The original chemically- 
impregnoted cotton wod- 
ding — Cleons quicker, gives 
higher, longer-lasting gloss, 
lecves protective film. Soves 
time, lobor ond money! 
Avoid inferior imitations. 


AVAILABLE 
AT LEADING 
DISTRIBUTORS 


MANUFACTURED EXCLUSIVELY BY 
George BASCH Co. 


559 Longfellow Avenue, New York 59, N.Y 


VHS* RELAY 


(*Very High Sensitivity) 


Model 266 


Somple specs. ore: 


0.2 micro- . 
omperes, (12,000 GL. 

ohrns col!) or, 0.1 

millivolts, (5 ohms.) ) 


@ The VHS is o balanced 
armature, Alnico magnet type 
> » “ee reloy. tt is internally shock- 
Mi | HY mounted ond resistant to 
ee vibration. The screw-on cover 
is gosket sealed. It can be opened and resecled 
Connections: 9 pin octal style. Dimensions: 1% 
diameter x 2'4 long. Weight: 4 ounces. Sensitivity 
Infinite variations from 0.2 Ua. to 10 Amp. or 
0.1 Mv. to 500 volts, self contained. Higher volts 
or omps with external multipliers. A.C. rectifier 
types. Trip point oceuracies to 1%. Differenticl 
1%. The degree of resistance to shock ond vibro- 
tion primarily depends upon sensitivity and type 
of action wanted. In generol, the relays will not 
be permanently dam- 


aged by shocks of 
35 uk i 


100 G's and vibra- 
Ve aa! 


tions up to 2,000 eps 

at 4 G's. The most sen- 
sitive relays may close _ 
their contocts under 

these conditions. 
Contocts: SPST or 
SPOT, 5-25 Ma d.¢ 

Other ratings to V2 

Amp. A.C. A locking 

coil gives high pres- 

sure ond chatter free ++ 
contoct under shock | 4 am 
ond vibretion 
Prices: $20 - $80. 

Delivery 4 to 6 weeks. 
Assembly Products. Inc., 
Chesterland 50, Ohio. Write for caghenation of symbole 
(West Coast: Desert Hot Springs, Calif.) 

See us of WESCON Show, Aug. 21-24, Los Angeles. 


co 


ee 
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A. M. Kuethe, Univ. of Michigan, Ann Arbor, Mich 
Kurtz Labs, Yellow Sgrings, Ohio 

Kurz Kasch, 1421 S. Broadway, Dayton, Ohio 
Kuthe Laboratories, 730 S. Thirteenth St., Newark 


University, Kyoto, Japan 


B. Cors 31 Union Place, Summit, N. J 
Mfg. Ce 8088 E. 9 Mile Rd. Van Dyke 


und S. Constr. Co., PO Box 1585, Moses Lake 
Wash 
Labelon Tape Co., 20 Greenleaf St., Rochester, N. Y 
Laboratory Equipment Corp., Mooresville, Ind 
Laboratory for Electronics Inc., 75 Pitts St., Boston 
Mass 
Laboratory Furniture Co Old Country Rd Long 
island City, N. Y 
Lackner Co., Inc 1113 York St., Cincinnati, Ohio 
Ladish Co., 5400 Packard Ave., Cudahy, Wis 


Laird Engr. Co., PO Box 71, Charleston, W. Va 

Lambda Electric Co., 103-2 Northern Bivd., Corona 
N.Y 

Lambert Engineering Co., 918 S. Boyle Ave., St 
Lovis, Mo 

Land-Air Inc., 440 W. Superior St., Chicago, II! 

Landers, Frary & Clork Co., 100 Center St., No 
Britain, Conn 

Langdon Hughes Electric Co., Utica, N. Y 

K. O. Lange, Lexington, Ky 

Arthur S. Lapine Co., 121 W. Hubbord St., Chicago 
Th 

Lored Engineers, Culver City, Calif 

Larco Nuclear Inc., 118 Union St., Palisades, N. J 

la Resta Corset Co., Myrtle & RR Aves., Bridgeport 
Conn 


Latimial Goetono, c/o Birra Peconi, Naples, Italy 

Loughter Corp., Dayton, Ohio 

Lavol University, Quebec, Canada 

Lavoie Laboratories, Matawan & Freehold Rd., Mor 
ganville, N. J 

lowrence Institute of Technology, 1510 Woodward 
Detroit, Mich 

Leach Relay Co., 5915 Avalon Bivd., Los Angeles 
Calif 

M. J. Leahy, 1175 Tremont St., Boston, Mass 

lear ine., 3171 S. Bundy St., Santa Monica, Calif 

George Leboeuf, 3rd National Bidg., Dayton, Ohio 

lectronic Research Labs., 715 Arch St., Philadelphia 
Pa. 


Ledoux and Co., 359 Arfred Ave., Teaneck, N. J 

lee Co., 516 Asylum St., Hartford, Conn 

leeds & Northrup Co., 4901 Stenton Ave., Phila 
delphia, Pa 

Solomon Lefschetz, Dayton, Ohio 

Lehigh University, Bethlehem, Pa 

€. Leitz Inc., 468 Fourth Ave., New York, N. Y 

leland Electrical Co-, 1501 Webster St Dayton, 
Ohio 

George H. Leland, 123 Webster St., Dayton, Ohio 

Stanford University, 1915 University Ave., Stanford, 
Calif 

Lenkurt Electric Sales, 1105 County Rd., San Carlos, 
Calif 


lepe!l High Frequency Laboratory, 37th Ave., New 
York, N. Y 

Harold Lerman, 2268 Grand Concourse, Bronx, N. Y. 

lessels & Associates, 916 Commonwealth Ave., 
Boston, Mass 

R. G. Letourneau Inc., 2301 N. Adams St., Peoria, 
iW 

Levalley Mcleod, 215 E. Church St., Elmira, N. Y 

Levinthal Electronic Prods. Co., 2821 Fair Oaks 
Ave., Redwood City, Calif 

Lewis Eng. Co., 339 Church St., Naugatuck, Conn 

lewyt Corp., 60 Broadway, Brooklyn, N. Y 

Paul A. Libby, 99 Livingston St., Brooklyn, N. Y. 

Liberty Motors Inc., Baltimore, Md 


Librascope iInc., 1607 Flower St., Glendale, Calif 

Lieb Jackson Co 1] W. Monument St Dayton 
Ohio 

Paul Lieber, 12 Parameter Ave., Troy, N. Y 

Lieco Inc., 147 Ocean Ave., Lynbrook, N. Y 

Life Electronic Sales Co., 345 Broadway, New York 
N. Y 

Liggett Supply Equipment Co., 2030 S. Main St 
Elkhart, Ind 


AVIATION WEEK, August 6, 1956 


EXTRUSIONS FOR TOMORROW 


from 


‘BRIDGEPORT ALUMINUM TODAY 


...in a wide variety of alloys for 
extremely high-stress applications 


New project? New design? For tomorrow’s ideas, Bridgeport can 
produce an almost unlimited variety of standard or custom-made 
extrusions in high-strength alloys for high-stress applications. 

Bridgeport has complete extrusion facilities ...and fully integrated 
production of die, contour and hand forgings, too. Your product will 
benefit from Bridgeport’s staff of experienced light metals specialists— 
die designers, production men and methods engineers. 

Whenever your design calls for extrusions or forgings, contact 
Bridgeport. The Bridgeport office serving your area has the details 
about our services and facilities. Call them today. 


SAWS 


BRIDGEPORT, ALUMINUM diay 


EXTRUSIONS AND FORGINGS 
Bridgeport Brass C y, Alumi Division, Bridgeport 2, Connecticut 


r 


Offices in Principal Cities 








BUMBLEBEES CAN'T FLY! 


You've heard the old story! 

Rohr engineers, too, are busy every day solving 
near-impossible problems related to many phases 
of flight—important, challenging design and 
production problems on hundreds of vital, major 
aircraft components. 

One example: The development and production 
of complex stainless-steel, honeycomb sections for 
high-speed aircraft and missiles. 


Rohr is humming these days with more and 
more large military and commercial contracts. 


Skilled engineers are urgently needed to grow 
with these big, long-range programs. Young men 


are offered outstanding career positions with 
unmatched opportunities for advancement within 
this large, fast-growing aircraft firm. 

Especially needed now at Rohr are: Design, 
Stress and Structures, Lofting, Equipment, Elec- 
trical, Liaison, and Aircraft Industrial Engineers, 
Thermodynamicists, Metallurgists. 

Write us today! Learn about our sound man- 
agement policies, personal benefits, chances for 
quick advancement and other career advantages 
here at Rohr in beautiful Chula Vista located on 


cool San Diego Bay. 


Please write giving complete details and we will answer at once. 
J. L. Hobel, Industrial Relations Manager, Rohr Aircraft Corporation, Chula Vista, California, Dept. 29 


WORLD'S LARGEST PRODUCER OF 


READY-TO-INSTALL POW-R-PAX FOR AIRPLANES 


AIRCRAFT CORPORATION 





®@ CONTRACTORS 


lightning Trans. Research Co., 710 Midland Bnk 
Bidg., Minneapolis, Minn 

lincoln Industries Co., Marion, Va 

linde Air Products Co., 30 E. 42 St., New York, 
N. ¥ 

lindsay Products Co., 5645 Selmaraine St., Culver 
City, Calif 


linfield College, McMinnville, Ore 

John Lingo, 2814 Buren Ave., Camden, N. J 

link Aviation Inc., Hillerest St., Binghamton, N. Y 

linmor Co., Ft. Wayne, Ind 

furt S. Lion, 9 Herbert Rd., Belmont, Mass 

liquidometer Corp 41-03 36th St Long Island 
City, N. Y 

liston Becker Instrument Co 20 Beckley Ave., 
Springdale, Conn 

A. D. Little Inc., 30 Memorial Dr., Cambridge, Mass 

littlefuse Inc 1865 Miner St., Chicago, Ill 

litton Bros. Indust., E. Brittan Ave., San Carlos, 


Calif 


litton Industries Inc., 336 N. Foothill Rd., Beverly 
Hills, Calif 

FP. Liewellyn Inc PO Box 327, Alamogordo, 
N. M 

lockheed Aircraft Corp PO Box 551, Burbank 
Calif 

tloewy Construction Co., 350 Fifth Ave., New York 
N.Y 

logetronics Inc 1177 New Hampshire Ave., Wash 
ngton, D. C 

logistics Research, 141 Pacific Ave., Redondo Beach 
Calif 

lomon Bros., 1449 S. San Pedro St., Los Angeles, 
Calif 

#. P. Long Eng. Research, Linden, N. J 

longren Acft. Co., 2576 W. Carson St., Torrance, 
Calif 

Loraine Metal Treatment Co., Lorain, Ohio 
renzo Ricci Laboratory, Los Angeles, Calif 
Angeles College, 855 N. Vermont, Los Angeles, 
Calif 


siana State University, Baton Rouge, la 

lLovisville Cap Co., 30th & Jefferson St., Louisville, 
Ky 

W. R. Lovelace, |!, 4800 Gibson Ave. SE, Albu 
qverque, N. M 

D. C. Loveys Co., 1430 Massachusetts Ave., Cam 
bridge, Moss 

lowell Observatory, Flagstoff, Ariz 

lowell Textile Institute, 1 Textile Ave., Lowell 
Mass 

t on Lobs., 202 Darby Rd., Havertown, Pa 

ludwig Honold Mfg. Co., Chester Pike, Folcroft, Pa 

R. F. Lufkin Co., 45 Milk St., Boston, Mass 

luhrs and Co., 297 Hudson St., Hackensock, N. J 

lull Engineering Co., 7716 Cedar Ave., Minneapolis, 
Minn 

lundy Mfg. Corp., 36-08 33rd St., Long Island City, 
N. Y 

lynd Farquhor, Park Sq. Bidg., Boston, Mass 


M. B. Mfg. Co., 1060 State St., New Haven, Conn 

mM. C. Mfg. Co., 118 Indianwood Rd., Lake Orion, 
Mich 

M and M Tool Mfg. Co., Dayton, Ohio 

MoacAlaster Bicknell, 243 Broadway, Cambridge, 
Mass 

MacBeth Daylighting, P.O. Box 95, Newburgh, N. Y 

MacDermid, inc., Huntingdon Ave., Waterbury, 
Conn 

MacDonald Hadman Co., Boston, Mass 

J. D. Machado Co., Boston, Mass 

Machine Engineering Co., 630 Haines Ave., NW, 
Albuquerque, N. M 

Machinery Sales Co., 2838 Leonis Bivd., Los Angeles, 
Calif 

Machines, Inc., Philadelphia, Poa 


Machlett Laborotories, 1063 Hope St., Springdale, 
Conn 

Mackay Co., 198 Broadway, New York, N. Y 

Maclead Honopal, Charleston, Mass 

Arthur E. Magher Co., 175 Christopher St., New 
York, N. Y 

Mognavox Co., 2131 Bueter Rd., Fort Wayne, Ind 

Magnecord, Inc., 225 W. Ohio St., Chicago, Ill 
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PUTTING THE 
_IN THE TERRIER 


Like its up-an’-at-"em name- 
sake, the Convair Terrier 
Missile has a formidable bite. 
Thermador transformers assist 
in providing the spark—the 
reliable, constant power to 
guide this deadly anti-aircraft 
missile unerringly to its miles- 
distant objective. 


When precision is vital.. 
specify THERMADOR 


... transformers for guided missiles, radar, supersonic aircraft and other 
applications demanding absolute accuracy ... Available to your most rigid 
specifications and all MIL requirements ...Technical consultation provided 
without obligation ...Write, phone or wire Thermador today. 


e % ™ @ 8 


avuole Toros HIGH VOLTAGE MAGNETIC POWER CHOKES 
TRANSFORMERS TRANSFORMERS AMPLIFIERS TRANSFORMERS 


Electronics Division, Dept. -111'-S6 
THERMADOR ELECTRICAL MANUFACTURING CO. 
Division of Norris-Thermador Corporation 


2000 South Camfield Avenue, Los Angeles 22, California 
PArkview 8-2105 





if your professional interest is in missile development, 


you belong at Martin-Denver 


For when you combine the challenging problems in our project of conquering 
outer space with the advantages of living in the colorful Rocky Mountain 


area...you will have the ultimate in realizing your professional aspirations. 


The Martin Company invites you to TAKE ANOTHER LOOK at the real 


engineering opportunities in Denver, Colorado and write to Emmett E. Hearn, 


Empl. Director, P. O. Box 179, Dept. K-4, Denver 1, Colorado 


SE OST 
Vt 74 FET 8 Pe 


DENVER O/MVISIOwW 





® CONTRACTORS 


Magnetic Amplifiers, 632 Tinton Ave., New York, 
N. Y 

Magnetic Research Co 200-202 Center St EI 
Segundo, Calif 

Magnetic Research, 142 King St., Chappaqua, N. Y 

Magnetics, Inc., Butler, Pa 

Ma Co., Inc., 25 N. 3rd St., Minneapolis, Minn 
Maico Dayton Co., 136 S. Ludiow St., Dayton, Ohio 
dwig A. Majneri, Gross Point, Mich 

B. L. Makepeace, 1266 Boyston St., Boston, Mass 

Mall Tool Co., 7740 S. Chicago Ave., Chicago, III 

Mallinckrodt Chemical Works, American Bldg., Cin- 

nati, Ohic 


~ Mallory 
indianapolis, ind 
haron Mallory C Niles, Ohio 
Mailman C 412 Elm St., Cincinnati, Ohio 
Malone Camere Store, 30 N. Main St., Dayton, Ohio 
M ey Electr C 5390 Bircher St St. Lovis 


75 Foyette St Perth Amboy 


igement Market Research, 3004 S. Grand Ave 
Anc f 
nhatten | ’ 16 arren St., New York, N. Y 
1 W. Mann, Lincoln Rd., Lincoln, Mass 
B. Mann, 161 Arden, Columbus, Ohio 


sfield Aircraft Production Municipal Airport 
sfield, Ot 
f 207 Greenwich Ave Stor 


ulin Manton Mfg. Co 44 Garden St Everett 
Mass 

Monvufacturers Machine Tool C 420 Lexington 
Ave., New York, N.Y 

Mapleton House, 5417 17th Ave., Brooklyn, N. Y 

Marchand Calculator, 2304 S. Dixie Drive, Dayton 
Ohio 

Marchand Electronic, 85 Railroad Ave., Greenwic 


Instrument, 23-25 Beaver St., New York 
Aircraft Co., P.O. Box 1959, Fort Worth 


Screw Production, 327 N. Boots St., Marion 


Markite Co., 155 Waverly Pl.. New York, N. Y 

Marlin Rockwell Corp 402 Chandler St., James 
town, N.Y 

Marmax Electronics, 716 New York Ave Alamo 
gordo, N. M 

Marmon Herrington Co 1511 W. Washington St., 
Indianapolis, Ind 

Marotta Engineering Co., Boonton Ave., Boonton, 
N. J 

Marquardt Aircraft, 16555 Saticoy St., Van Nuys 
Calif 

Daniel Marr Son, Co., 25 D St., Boston, Mass 

L. H. Marshall, 270 W. Lane St., Columbus, Ohio 

Charles Martin & Co 1709 Dequeen Bivd Pt 
Arthur, Tex 

Martin Electric Co., 310 E. 2nd St., Dayton, Ohio 


Glenn L. Martin Co., Martin Bivd., Baltimore, Md 

Maryland Electric Mfg., 5009 Calvert Rd., College 
Pk., Md 

Mason Electric Co., 107 N. Avenue 64, Los Angeles, 
Calif 

Masso Laboratories, Inc., Cleveland, Ohio 

Massachusetts General Hospital, Fruit Street, Boston 
Mass 

Massachusetts Institute of Technology, 77 Masso 
chusetts Ave., Cambridge, Mass 

Massachusetts Trades Schools, 161 High St., Boston 
Mass 

Massillon-Cleveland, 681 First St., Massillon, Ohio 

Mast Development Co., 2212 E. 12th St., Davenport 
lowa 

Master Motion Pictures, 50 Piedmont St., Boston 
Mass 


Master Plastic Mold, 1216 S. Vandeventer, St. Lovis, 
Mo 

Master Specialties, 956 E. 108th St., Los Angeles 
Calif 

Master Vibrator Co., 108 Davis Ave., Dayton, Ohio 

Matheson Co., E. Rutherford, N. J 

Mathis Municipal Airport, San Angelo, Calif 

Sutton Maultsby Elevators, 3609 Navy Bivd., 
Pensacola, Fla 

J. A. Maurer, Inc., 37-01 3ist St., Long Island City, 
N.Y 

Maxim Silencer, 100 Homestead Ave., Hartford, 
Conn 

W. L. Maxson Corp., 460 W. 34th St., New York, 
N.Y 


AVIATION WEEK, August 6, 1956 


BELLOWS 


44 WA FLANGE 


THRUST 
SPRING 


HOW TO LEAKPROOF SHAFTS 
AT HIGH TEMPERATURES 


AT OM 


It makes no difference whether you expose them to a -100°F. deep 
freeze or a singeing 600°F. Fulton Sylphon rotary bellows seals 
will still leakproof rotating shafts against corrosive, explosive or 
contaminating fluids and gases. 

One reason is that this seal features a seamless, flexible metal 
bellows which expands, contracts and deflects to apply the proper 
sealing pressure at all times. Furthermore, the Fulton Sylphon 
bellows seal is made with silver solder for extra high-temperature 
protection. 

You can obtain Fulton Sylphon bellows seals in rotating or 
stationary types for pressures up to hundreds of pounds and shaft 
speeds up to 20,000 RPM. For the atomic energy and other 
industries, they’re also available with welded construction to 
solve special contamination problems. 


SEND FOR BULLETIN 827-PA 


assure leakproof 
sealing of flat sur- 
faces at tempera- 


tures from 


-100°F. to 800°F. Mr Cont 
and at pressures CONTROLS COMPANY 


wp to 5,000 pai. 
FULTON SYLPHON DIVISION + Knoxville 1, Tenn 





LEBANON'S NEW Céramicast 
PROCESS NOW IN QUANTITY 
PRODUCTION OF TWO 


AIRCRAFT STEEL CASTINGS 


-..the BENDIX 149543. This backing plate for the Bendix 
disc-type aviation brake was previously fabricated in light 
alloy materials. When increased heat and stresses made it 
mandatory to change to steel, Lebanon was given the assign- 
ment. Backing plates were redesigned as cast steel parts and 
are now in quantity production at Lebanon. 


...the CHANCE VOUGHT 15-510664-1. This support fit- 
ting for a jet engine removal/track in the Chance Vought 
Crusader was originally produced as a machined part. When 
quantity production made this cost impractical, Lebanon’s 
CERAMICAST Process was able to meet all requirements 
satisfactorily at a consider @ost saving. The desirable 
characteristics of the original chined part have been sub- 
stantially retained. | 


...OUR SERVICE TO YOU. The aircraft industry is find- 
ing increasingly wider use for the CERAMICAST Process. 
We invite you to send us your blueprints or to visit our Plant 
in Lebanon. Our engineers will show you how CERAMICAST 
is adaptable to your project design. 


WRITE FOR CERAMICAST LITERATURE: Bendix and Chance 
Vought Case Histories; CERAMICAST Technical Bulletins. 


LEBANON STEEL FOUNDRY 


63 LEHMAN STREET LEBANON, PENNSYLVANIA 
CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 








@ CONTRACTORS 


A. W. Mayer Co., 895 Boylston St., Boston, Mass. 

David Mayer Co., Dayton, Ohio 

F. Mayer Engine Co., 6442 Santa Monica, Los 
Angeles, Calif. 

Mayo Clinic, 102 2nd Ave., SW, Rochester, Minn. 

Maytag Waynic, Colorado Springs, Colo 

McCauley Corp., 1840 Howell Ave., Dayton, Ohio 

McColpin Christie, 3410 W. 67th St., Los Angeles, 
Calif 

McConathy Hoffman, 150 Broadwoy, New York, 
N. Y. 

McCreery Therraul, Boston, Mass 

McCulloch Motors Co., 6101 W. Century Bivd., Los 
Angeles, Calif 


Norman McDonald Co., 3116 Devon Ave., Skokie, 
it. 

McDonnell Aircraft, Municipal Airport, St. Louis, Mo. 

McGill University, Montreal, Canada 

McGraw Electric Co., 5201 W. 65th St., Chicago, 
ul 

McGrow Hill Publishing Co., 330 W. 42nd St., 
New York, N. Y. 

Mcintosh Engineering Laboratories, 320 Water St., 
Binghamton, N. Y 

McKays Co., 473 N. Cleveland Ave., St. Paul, Minn 

E. S. McKittrick, 7839 S. Stafehtg Prk.. Hunt Park, 
Calif 

J. L. A. Mclaughlin, P.O. Box 529, La Jolla, Calif 

Mclean Development Laboratories, Strong Ave., 
Copiaque, N. Y 


McMaster University, Westdale, Hamilton, Canada 

McMillan Laboratories, iInc., 28-3 Central St., 
Ipswich, Mass 

P. M. McPherson Co., Acton, Mass 

Mearl Mfg. Co., 220 Westfield Ave., Roselle Pk., 
N. J. 

Measurements Corp., Intervale Rd., Boonton, N. J. 

Mechanical Products, 1824 River St., Jackson, Mich. 

Mechanisms Co., Uhrichsville, Ohio 

Medical College of Alabama, 619 S. 19th St., 
Birmingham, Ala 

Medical Instrument Research, 2656 N. Pasadena 
Ave., Los Angeles, Calif 

Dr. A. B. Meinel, Williams Bay, Wis 


Mellon Institute, 4400 Fifth Ave., Pittsburgh, Po 

Melpar, inc., 3000 Arlington Bivd., Falls Church, Va. 

Mepco, Inc., 37 Abbett Ave., Morristown, N. J 

Mercury Electronics Co., P.O. Box 45, Red Bank, 
N. J 

Meridan Corp., 2525 Jim Daly Rd., Inkster, Mich 

Merz Engineering, Inc., 200 S. Harding St., Indiana- 
polis, Ind. 

Messinger Bearings Co., Erie Ave., Philadelphia, Pa. 

Metal Goods Corp., U. S. National Bank Bidg., 
Denver, Colo. 

Metal Hydrides, Inc., 12-24 Congress St., Beverly, 
Mass. 


Metal Trims, Inc., P.O. Box 171, Youngstown, Ohio 

Metalab Equipment, 270 Duffy Ave., Hicksville, 
N.Y 

Metalectro Corp., Laurel, Md 

Metalurgical Research and Development Co., Borr 
Bidg., Washington, D. C 

Metalwerk Planees, Reu Tyrol, Austria 

R. H. Metcalf Co., 3883 Fulton Ave., Dayton, Ohio 

Metcut Research Associates, 3980 Rosslyn Dr., Cin- 
cinnati, Ohio 

Meterology Research, Inc., 1704 E. Walnut St., 
Pasadena, Calif 

Metropolitan Aircraft, 8075 Woodly St., Van Nuys, 
Calif 

Metropolitan Electronics, New York, N. Y 


Metron Instrument Co., 432 Lincoin, Denver, Colo 

Meyer Plumbing Co., 2118 Salem Ave., Dayton, 
Ohio 

Miami Dickeson Co., 821 Springfield St., Dayton, 
Ohio 

Miami University, Oxford, Ohio 

Miami Valley Hospital, Dayton, Ohio 

Mica Insulator Co., 801 Broadway, Schenectady, 
N.Y 

Micamold Electronic Co., 1087 Flushing Ave., 
Brooklyn, N. ¥ 

Michigan State University, E. Lansing, Mich 

Mico Instrument Co., 80 Trowbridge St.; Cambridge, 
Mass 

Micro Metallic Corp., 30 Sea Cliff Ave., Glen Cove, 
we V. 


Microlab, 301 S. Ridgewood Rd., S. Orange, N. J. 

Micrometrical Mfg., 343 S. Main St., Ann Arbor, 
Mich 

Microwave Associates, inc., 22 Cummington St., 
Boston, Mass 
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VITAL 
PRODUCT 
(% e 


; 
- Ms 


Se = ’ 
| — We'll 
'} protect it 
AGAINST 
MAN 


MACHINE 


ACCURACY 
sm | PERSONIFIED 10 20,000 psi: 
vege i Sea soi er conse HYDRAULIC 


AGING PROGRAM to ship it and 


store it safely* . . . complete from 
suspension system to hermetically- 
sealed, shock-mounted metal con- 


tainers. 


If you need complete protection b M O H LE R ’ 
against impact, vibration, moisture 
for your VITAL PRODUCTS, we +d © 
welcome consultation of our engi- 

neers with yours. (at any place in 

the country, anytime). 


*In accordance with U.S. 
military specifications 





— Write! Wire! Phone for details! rc 


Eastern Sales Office: Western Sales Office: 


Arthur E. Bausenbach | William F. Mohler 


THE 
33 Roetzer St., Buffalo 11, N. Y. 3462 Glendale Bivd., Los Angeles 39, Cal. 
Buftalo ; 
Phone BAILEY 3944 Phone NORMANDY 55-223 
METAL CONTAINER Corp. 


Dept. 6, Buffalo 11, N.Y. OTHER MOHLER PRODUCTS —Hydraulic Presses, High 
emma: DESIGNED Accuracy Transmitters, High Pressure Air-Hydraulic Pumps, 
ol Controls and Valves. 


(Cable Address: BAUSENBACH - BUFFALO,’ U. S.A.) 




















@ CONTRACTORS 


Micro Wave Development Laboratories, 220 Grove 
S}., Newton, Mass. 

Microwave Radiation Co., 
Calif 

Midland Finishes, 2. Woter St., Waukegan, III. 

Midland Specialty Co., 425 W. San Antonio St., 
El Paso, Tex 

Midwest Engineering Development Co., 
Mo 

Midwest Geophysical, 3401 S. Harvard Ave., Tulsa, 
Okla 

Midwest Mfg., Galesburg, Ill 

Midwest Research Institute, 425 Volker Bivd., Kansas 
City, Mo 

Midwest Tank Mfg. Co., 
Indianapolis, Ind 

Midwestern Geophysical Laboratories, 180 E. Cali- 
fornia St., Pasadena, Calif 

Midwestern Instruments, Fourth & Sheridan, Tulsa, 


Okle 


312 Pacific Ave., Venice, 


Kansas City, 


2075 S. Belmont St., 


Miehle Printing Press, 1335 Maple St., Los Angeles, 
Calif 

Dr. J 
Calif 

Chas. Millar Sons Co., 501 Main St 

August E. Millen, 9226 Hudson Blvd 
N. J 

|. Miller Sons, Jersey City, N. J 

Miller Metal Products, 2215 Russel! St 
Md 

Miller Research Laboratories, 2833 Maisel St., Balti 
more, Md 

William Miller Corp., 325 N. Halstead Ave., 
dena, Calif 

Millivac Instruments, 416 Crown St 
Conn 

Lupton Mills Supply Co., 
nooga, Tenn 

Mine Safety Appliance, 
Pittsburgh, Pa 


W. Miles, 450 Tuaelitan Rd., los Angeles 


Utica, N. Y 
N. Bergen 


Baltimore 


Pasa- 
New Hoven, 
1152 Market St., Chatta- 


230 N. Braddock Ave., 


Where the pilot’s limited control in today’s complex aircraft ends . 
automatic controls take over. These little precision-built instruments 
are the unseen arms and hands on which his life depends. They cannot 


fail him! 


Aerotec’s background in aircraft controls spans what is probably 
the most momentous period in aviation history. During the past decade 


and a half, jet propulsion has come into its own . 
. designers look ahead to conquering the thermal 
. and Aerotec instruments continue to play a large part in 


has been broken . 
barrier . 


this program. As aircraft designs progress, instrument 


the sonic barrier 


pert rmance 


requirements become increasingly stringent. To meet these demands, 
a corps of Aerotec engineers and research men, with many years of 
aviation experience, keep pace with the rdpidly changing industry. 

Why not let us help you work out your problems of control? Contact 
our project engineers, or the factory, today! 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn, 


(Offices in all principal aircraft centers) 
Canadian Affiliates; T, C. CHOWN, LTD., 1440 S. Catherine St. W., Montreal, Que. 


THE AEROTEC CORPORATION. 


Greenwich, Conn. | 


Aircraft Division 
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Minneapalis-Honeywell Regulator Co., 2600 Ridgway 
Rd., Minneapolis, Minn 

Minnesota Electric Co., 47 W. Water St., St 
Minn 

Minnesota Mining Mfg., 900 Fauquier Ave., St. Paul 
Minn 

Mira Corp., 
Colif 

Mishaowoka Rubber Mfg 
awoka, Ind 

Méssouri Research Laboratories 
Ave., St. Louis, Mo 

C. E. Mitcham Co., Box 432, Albuquerque, N. M 

Mitchell Camera Co., 666 W. Harvard St., Glendale, 
Calif 

Mitchell Camera Co., Los Angeles, Calif 

Model Engineering Mfg., Inc., Boyne City, Mich 

Modelectric Products Co., 1500 Bangs Ave., Asbury 
Pork, N. J 


Paul, 


2656 N. Pasadena Ave., Los Angeles, 
407 N. Main St Mish 


2609 Washington 


Dr F. Moeller, Johannes Gutenberg Movunz, 
Germany 

Molded Insulation, 335 E. Price St 
Pa 

Molded Latex Products, 27 Kentucky Ave 
N. J 

Momsen Dunnegan Rya, El Paso, Tex 

Monadnock Mills, 901 E. 14th St., San Lendro, Calif 

Monitor Products Co., 815 Fremont Ave., Pasadena, 
Calif 

Monomer Polymer, Inc 

Monowott, 95 Hathway St., 

Monroe Calculating Machine Co 
Orange, N. J 

Monsanto Chemical Co 


Philadelphia, 


Paterson, 


Leominster, Mass 
Providence, R. | 
555 Mitchell St., 


Nicholas Rd., Dayton, Ohio 
N. Cohocton, N 


Y 
P.O. Box 118, Dayton, Ohio 
1230 University St., Rochester, 


Cottrell Moore 

Moraine Box Co 

Morgan Machine Co 
N.Y 

Morrill Construction Co., 515 Crafts St., Cambridge, 
Mass 

Morris Distributing Co., 
cuse, N.Y 

Morris Steel Supply, 419 W. Central Ave 
que, N. M 

Morse Instrument Co., 21 Clinton St., Hudson, Ohio 

Moseley, F. L., 409 N. Fair Oaks, Pasadena, Calif 

Motch Merryweother, 1213 W. Third St., Cincinnati, 
Ohio 

Motor Generator Co 


1153 W. Fayette St., Syra 


Albuquer 


Troy, Ohio 


Motorola, Inc., 4545 W. Augusta Bivd., Chicago, Ill 

Mount Holyoke College, S. Hoadley, Mass 

Mt. Washington Observatory, Gorham, N. H 

Mt. Wilson Observatory, 813 Santa Barbora, Paso- 
dena, Calif 

Mt. Zion Hospital 
cisco, Colif 

H. M. Mueller Coro 
apolis, Minn 

Muir Head Co., 

Multiple Brecker Cc 

Multitek Corp., 150 W 


1600 Divisaders St., San Fran 


6106 Excelsior Bivd., Minne- 

Beckham, England 

918 Beacon St., Boston, Mass. 

Ivy St., Inglewood, Calif 

Munston Mfg. Service, 43 Vesey St., New York, 
N.Y 

Murdock Webbing Co 
- 

Mutual Contracting, 202 First Ave 
N 

Mycalex Corp. of America, 60 Clifton Bivd., Clifton, 
N. J 

Mystic Woodworking Co., 


Mass. 


15 Essex St., 


P.O. Box 788, Pawtucket, 


Atlantic Heights, 


26 Mystic Ave., Medford, 


NOPCO Chemical Co., Harrison, 
N. J 

Nankervis Co., 
Mich 

Norda Corp., 

Narmco, Inc., 

Nash Engrg. Co., 
Conn 

Nassav R & D Assn., Inc., 
N.Y 

Nothan Products Co., 
York, N. Y. 

Notional Academy of Science, 2101 
Ave., Washington D. C 

Notional Aero Research 
Holland 

National Aerotreen Co., Ft 

National Appliance Co., 
Ore. 


19255 W. Davison Ave., Detroit, 


160 Herrichs Rd., Mineola, N. Y 

1882 Moore St., San Diego, Calif 

242 Wilson Rd., So. Norwalk, 
66 Main St., Mineola, 
2157 Prospect Ave., New 
Constitution 
Amsterdam, 


Institute, 


Worth, Tex 


Swan Island, Portland, 
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“Flight-Leader” in Dependability... 


Federal5* Advance-Engineered’ 
Aircraft Cables... 


designed to meet the 
expanding Quality and 
Performance requirements 
of ground and airborne 
applications! 





Federal’s Aircraft Cables and 
Principal Applications: 


RG-8/U, RG-8A/U —50-ohm general purpose co- 
axial cables for use as interconnecting cable and 
transmission line with airborne radio 


RG-9A/U, RG-9B/U —50-ohm coaxial cables for 
Mooern AVIATION is advancing with tremendous a sirborne radio at UHF end higher fre- 
strides. When specifying cable today, aircraft designers 


must plan for tomorrow’s performance demands! RG-17/U, 18/U, 19/0, 20/0 ~S0-ohm coaxial 


cables used with ground equipment as low-loss 


To this urgent need for “Advance-Engineered” cables, 
Federal’s vast development and production resources 
have been effectively geared. 

Whatever the application .. transmission lines, inter- 
connecting cables, antennas, audio lines, navigation sys- 
tems ... Federal cables keep you in step with new and 
unexpected requirements .. by utilizing the latest im- 
provements in dielectric materials, manufacturing tech- 
niques and quality control. 

Federal’s constant testing assures peak efficiency of 
physical and electrical properties under the most rugged 
conditions of commercial and military applications. 

Whatever your requirements for “Flight-Leader” de- 
pendability, Federal has the cable type you need... or 
can help you design it. Why not get in touch with Federal 
today about your aircraft cable problems? 


Call Nutley 2-3600 or write Dept. D-7110A 


antenna and transmission lines. 


RG-11/U, 59/U —73- and 75-ohm coaxial cables 
used chiefly in ground equipment such as ILS 
and GCA as transmission lines and interconnect- 
ing cables. 


RG-55/U, 58/U, 58A/U — 53.5 ohms; RG-62/U, 
71/U-—93 ohms; Federal’s K-38, KT-107—72 
ohms: coaxial cables with a wide range of aircraft 
applications, including audio lines for interphone. 


Federal’s K-1201 — Static Precipitation Aircraft 
Antenna, accepted by the major aircraft manu- 
facturers. 


RG-87A/U, 141/U—50 ohms; RG-140/U-—73 
ohms: solid-core “Teflon” coaxial cables for higher- 
temperature applications. 


Federal’s K-256, 257 and 258 (50, 70 and 93 
ohms): miniature coaxial cables with “Teflon” di- 
electric . .. meeting the rigid requirements of the 
aircraft industry where smaller and lighter co- 
axial cables are required 




















“America leading manufacturer of 
solid dielectric coaxial cables” 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION + 100 KINGSLAND ROAD + CLIFTON, N J 


In Canada: Standard Telephones ond Cobles Mfg. Co. (Canada) itd., Montreal, P Q. 
Export Distributors, Interngtional Stendard Electric Corp., 67 Brood $t., New York 
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Here's how FWD tackles specialized 
heavy-duty equipment problems 


' 


4 
iG was 


Teracruzer 


For more than 40 years... The Four Wheel Drive 
Auto Company has been actively engaged in designing, 
developing and building greater, surer mobility- 
into prime movers and other specialized heavy- 
duty military vehicles. As early as World War 
I, more than 28,000 FWD trucks were delivered 
to allied armies. Since that time a part of our 
production has always been for America’s de- 
fense program. More recent heavy-duty, specialized equip- 
ment projects handled by FWD include the designing, 
development and manufacture of the ‘“Tera- 
cruzer,’ a Pneumatic Roller Type Carrier for 
Cargo or Personnel; the MUC 6 x 6 Crane 
Carrier, and the two-ton, 4 x 4 self-loading 
missile carrier. 

The experience and technical “know-how” of 
FWD Specialists, as well as our manufacturing facilities, are 
prepared to help solve your heavy-duty equipment prob- 
lem now. 














Missile Carrier 














Crane Carrier 


Get the complete story 
on FWD Engineering and 
Manufacturing facilities. 
Write for this book today! 


Heavy-Duty Vehicle Specialists 





THE FOUR WHEEL DRIVE AUTO COMPANY . CLINTONVILLE, WISCONSIN + Canadian Factory: KITCHENER, ONTARIO 
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National 25 School St., Quincy, 
Mass 

National Cash Register, 
Dayton, Ohio 

National Cine Equipment inc., 
New York, N. Y 

National Co., 61 Sherman St., Malden, Mass 

National Construction Co., 767 E. Third St., Boston, 
Mass 

National Design Research Co 
Ann Arbor, Mich 

National Elec. Machine Shop, 919 Jesup Blair Dr., 
Silver Springs, Md 

National Engineering Co., 
Angeles, Calif 

National Firework, W. Hanover, Mass 

National Foremans Institute, 3164 Portsmouth Ave., 
Cincinnati, Ohio 


Capacitor Co 
1324 S. Patterson Bivd., 


209 W. 48th St., 


1354 Main St. No., 


426 So. Spring St., Los 


National Instruments Lab., 6108 Rhode Island Ave., 
Riverdale, Md 

National Luchtvsartlab, Sloterweg 145, Amsterdam, 
Holland 

National Paint & Oil Co., 
ville, Tenn 

National Opinion 
Chicago, II! 

National Research Corp 
bridge, Mass 

National Scientific Lab., 2010 Massachusetts Ave., 
Washington, D. C 

National Semiconductor Co., Evanston, III 

Notional Spectro Lab., 6300 Euclid St., Cleveland 
Ohio 

Notional Union 
Orange, N. J 


207 N. Second St., Nash 


Reseorch, 5711 S. Woodlawn, 


70 Memorial Dr., Cam 


Electric Corp., 350 Scotland Rd 


Native Loces Textile, 261 Fifth Ave., New York, 
N.Y 

NEA Service, W. Third & Lakeside, Cleveland, Ohio 

Neeco Contractors, 744 S. Euclid Ave., Tucson, Ariz 

Needham Mfg., 591 Hillside Ave., Needhom Hg 
Mass 

Neely Enterprises, 7422 Melrose St., Los Angeles, 


Calif 





Nelson, Dr. Wilbur C., University of Michigan, Ann 
Arbor, Mich. 

Neomatic, Inc., 
Calif 

Network Mfg. Corp., 213 W 
N. J 

New Bedford Cordage, Boston, Mass 

New England Laundry, 12 Beacon St 
Mass 

New England Transformer Co., 
way, Somerville, Mass 

New Hudson Mfg. Co., 56849 Grand River, New 
Hudson, Mich 

New Jersey Electric Co., Kennilworth, N. J 

New Jersey Zinc, 160 Front St., New York, N. Y 


9010 Bellanca Ave., los Angeles 


Fifth St., Bayonne, 


Somerville, 


47 McGrath High 


New London Instrument Co., P.O. Box 189, New 
London, Conn 

New Mexico College, State College, N. M 

New Mexico Military Institute, Roswell, N. M 

New Products Mfg. Inc., 631 Wayne St., Dayton, 
Ohio 

New York Academy of Sciences, 1 
New York, N. Y 

New York Air Broke, 230 Park Ave., New York 
N. Y 

New York Air Brake, Watertown, N. Y 

New York State College, Alfred, N. Y 

New York Test Labs., 80 Washington St 
York, N. Y¥ 

New York University, Washington Sq., New York, 
N. Y. 


East 63rd St., 


New 


Newark College of Engrg., 367 High St., Nework, 


N. J. 

Newark Special Tool, 97 St. Francis St 
N . 

Newark Wire Cloth Co., 
N. J 

Newton Co., Manchester, Conn 

Ney, J. M. Co., 71 Elm St., Hartford, Conn 

Nichols Products Co., 325 W. Main St., Morristown 
N. J 

Nichols Rauch, Ann Arbor 


351 Verona Ave., 


Mich 


Nework, 


Newark, 


@ CONTRACTORS 
Niles-Bement-Pond, 1 Charter Ook Bivd., W. Hart 
ford, Conn 
Noble Co., 1860-7th St 
Nobles Engrg. Mfg. Co., 
Minn 
Non-Linear Systems, Inc 
Colif 
Norden Ketoy 
Norman, J. O., Inc 
Norrman Ernst Labs., 
North American Aviation, Inc 
Los Angeles, Colif 


Oakland, Calif 
645 E. 7th St., St. Pav! 
Del Mar Airport, Del Mar 


N.Y 
N. M 


99 Park Ave., New York 
P.O. Box 943, Roswell 
Wiloms Bay, Wisc 

International Airport 


Conn 
Altadena, Calif 
Philadelphic 


North American Brass, Woterbury 

North American Instruments, Inc 

North American Lace, 8th & Alleghany 
Pa 

North Carolina College, Durham, N. C 

North Carolina State College Agriculture 
N. C 

North Electric Mfg., 501 South St 

Northeastern Engineering, Bedford St 
N. H 

Northeastern University, 360 Huntington Ave., Bo 
ton, Mass 

Northern Radio Co., 
N. Y 

Northrop Aircraft, Inc., 
Calif 

Northwest Airlines, 1885 University Ave 
Minn. 


Raleig! 


Galion, Ohio 
Manchester 


143-5 W. 22nd St., New York 
Northrop Field, Hawthorne 


St. Pau! 


Northwestern University, 619 Clark St., Evanston 
Wh. 


1 New Bond St., Worcester, Mass 
525 W. 76th, Chicago, Ill 
906 S. Robertson Bivd 


Norton Co 
Norton Mfg. Co 
Noville Associates 
Angeles, Calif 
Nox Rust Chemical Co 
Chicago, III 
Nuorc Co., Inc., 
Nuclear Development 
White Plains, N. Y 
Nuclear Instrument & Chemical Corp 
Chicago, Ill 


333 N. Michigan 


824 S. Western, Chicago, Ill 
Associates, 80 Grand St 


225 W. Erie, 





There’s a dependable 


“Bondi” AN 
SCINFLEX CONNECTOR 


for every electrical circuit 


These electrical connectors are designed and built to 


provide maximum performance under the most rugged 


operating conditions. 


Well recognized for outstanding characteristics of 
resistance to moisture and vibration, these connectors 
are provided in a variety of AN types. 


AN "A" 


Our Sales Department will be glad to furnish com- 


plete information on request. 


Qa SCINTILLA DIVISION OF Be 


SIDNEY, NEW YORK 


*Trademark 


Si” 


Export Sales and Service : Bendix International Division 205 East 42nd St., New York 17, N.Y 


FACTORY BRANCH OFFICES: 
117 E. Providencia Avenue, Burbank, California « 512 West Avenue, Jenkintown, Pennsy! 
vania « Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan ¢ 5906 North Port 
Washington Road, Milwaukee 17, Wisconsin « American Building, 4 S. Main Street 
Dayton 2, Ohio ¢ 8401 Cedar Springs Road, Dallas 19, Texas « Boeing Field, Seattle 8, 
"K" Street, N. W., Washington 6, D.C. 


Washington « 1/01 
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AN3057B 

Cable Clamp 


General Duty i 


AN "C” 
Pressurized 


AN — 
Environment 
Resistant 





NEW IDEA FOR AVIATION! 


fastens tight, tight... 
yet can be removed 


without difficulty 


This picture shows why TORQ-SET tightens so tight, yet 
can be removed without difficulty. 

This is possible because the driving walls of the recess form 
a direct axis for driving. Produced from highly-alloyed steels, 
the TORQ-SET recess can be power-driven at extremely 
high torque without burring or distorting. 

TORQ-SET is already at work in the aviation industry 
and has shown consistent, uniformly smooth head surfaces, 
eliminating the need for refinishing after driving. 

Product of the research that also created the famous 
Phillips Head fasteners, TORQ-SET is now being produced 
by American as a completely-forged product, which makes 
possible unlimited production enhanced by the fine physical 
properties of cold forming. 

For more information on the ways TORQ-SET can be 
applied to aircraft production, write, wire or call American 
Screw Company, Willimantic, Conn. 


AMERICAN SCREW CO. + WILLIMANTIC, CONN. 
NORRISTOWN, PA. + CHICAGO, ILL. + DETROIT, MICHIGAN 
pias fe a Eg 


The biggest news in 
fasteners comes from... 


West Coast Sales Office and Warehouse: 
Air Industries of California, 922 W. Hyde Park Bivd., Inglewood, California 





Nuclear Measurements Corp., 2470 N. Arlington 
Ave., Indianapolis, Ind 

Nuclear Research Corp 
Philadelphia, Pa 

Nuclear Research Development Co 
St. Lovis, Mo 

Nucleonic Co. of America 
ee 

Nutile Machine Co 
Mass 


2563 Grays Ferry Rd 


1094 Sutter St 


497 Union St., Brooklyn 


14 Eastern Ave Winchester 


O and M Machine, 7421 E 
Angeles, Calif 
Ockwald Labs., RFD 4, Box 124 
Oakwood Tool Engrg. Co., Dayton 
Oberlin College, Oberlin, Ohio 
Odin Associates, P.O. Box 4242, Pasadena 
Oerlikon Tool & Arm, Asheville, N. C 
Offner Electronics, 5320 N. Kedzie, Chicago, III 
Ohio Chemical and Mfg., 1177 Marquet St., Cleve 
land, Ohio 
Ohio State University 
Columbus, Ohio 
Ohio University, Athens 


Slavson Ave 


Alexandria 
Ohio 


Calif 


310 Administration Bldg 
Ohio 


Cincinnati, Ohio 
Olympic Blvd Los 


Ohmort Corp., 2236 Bogen St 

Okeefe and Merritt, 3700 E 
Angeles, Calif 

Oklahoma A & M College, Stillwater, Okla 

Okonite Co., 1940 Canal St., Passaic, N. J 

Olin Mathieson Chemical Corp P.O. Box 48 
Niagara Falls, N. Y 

Oliver Corp., Battle Creek 

Olson Industrial Products 
field, Mass 

Olympic Development Co 
ford, Conn 

Olympic Glove Co., 
N.Y 

Olympic Radio & TV, 34-01 38th Ave 
City, N. Y 


Mich 
40 W. Water St 


Wake 
30 Commerce Rd., Stam 
95 Madison Ave., New York 
Long Island 
Annapolis, Md 


Washington, D. C 
446-C Patterson Rd 


Oneil ond Associates 

Oneil, H. T. and Associctes 

Oneil, L. E. and Associates 
Dayton, Ohio 

Ontario Research Foundation, Toronto, Canada 

Operations Research, Inc., 8485 Fenton St., Silver 
Springs, Md 

Ophthalmolog Foundation, 111 E 
York, N. Y 

Optical Film Engrg. Co., 2731 N. Sixth St 
deiphia, Pa 

Optical Plastic Co 
Conn 

Optomechanism, Mineola, N. Y 

Optron Lobs., 2725 Salem Ave 


59th St.. New 


Phila 


69 Southfield Ave., Stamford 


Dayton, Ohio 


Ordnance Associates, 845 El Centro St., S. Pasadena 
Calif 

Oregon Electrical Mfg. Co 
Portiand, Ore 

Oregon Stote College, Corvallis, Ore 

Orlando Research Inc., P.O. Box 6491, Orlando, Fla 

Oro Mfg., Adrian, Mich ‘ 

Oronite Chemical Co., 200 Bush St., San Francisco 
Calif 

Ortley Chester 

Otis Elevator Co 

Overberger, Dr 
N. Y 

Owens Corning Fiberglas, 
Toledo, Ohio 

Owens-Illinois, 1700 N. Westwood, Toledo, Ohio 

Ozalid Corp., 419 Central Ave., Albuquerque, N. M 


P 


2180 Colorado Ave., 


2232 E. Burnside St 


125 Bridge Ave., Bay Head, N. J 
35 Ryerson St., Brooklyn, N. Y 
Cc. C., 9 Livingston St., Brooklyn 


1833 Nicholas Bidg 


PCA Electronics, Inc., Sonta 
Monica, Calif 

Pachmayr Gun 
Angeles, Calif 

Pacific Airmotive 
bank, Calif 

Pacific Mercury TV 
Calif 

Pacific Optical Co 
Angeles, Calif 

Pacific Parachute, Seattle, Wash 

Pacific Scientific Co., 1430 Grande Vista Ave., Los 
Angeles, Calif 

Packard Bell, 12333 W. Olympic Bivd., Los Angeles 
Calif. 

Padblock Co., Inc., 


Works, 1220 S. Grand Ave., Los 
2940 N. Hollywood Way, Bur 
1450 Aetna St., Van Nuys 


6145 W. Century Bivd., Los 


P.O. Box 492, Wichita, Kans 
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Page Communicat Engineer's, 710 14th St., NW, 
Washington, D. C 

Pako Corp., 1010 Lyndale Ave., No 
Minn 

Pan American Airways 
N.Y 

Panoramic 


Minneapolis 


Chrysler Bldg., New York 


Radio Prod, 10 S. Second Ave 
N.Y 
Products, 32-62 49th St 


Vernon 
Por Metal 
City, N. Y 
Parke Math Lab, Inc 
Parker Appliance Co 
Ohio 
Parker Browne Co 
Frank A 
Pason College 


Concord, Mass 
17325 Euclid Ave., Cleveland 
P.O. Box 181, Ft. Worth, Tex 
Auburndale, Mass 


Fairfield 


Porker 
lowa 


Troverse City Mict 
617 S. Olive St., Los 


Parsons Industries 

Parsons Machine Co 
Calif 

Parsons, Ralph M., Co 
dena, Calif 

Pasadena Hydraulics, Inc 
dena, Calif 

Corp 5651 W 
Angeles, Calif 

Patten Co., Inc 

Patterson Kelley Co., E. Stroudsburg, Pa 

Patterson Moos Co., Jamaica, N. Y 

Patterson Moos Co., 32-36 47th Ave 
City, N. Y 

Peerless Corp 


Angeles 


135 W. Dayton St., Pasa 


273 N. Hill Ave., Pasa 


Pastushin Century Blvd Los 


142 Green St., Worcester, Mass 


Long Island 


Watertown, Mass 


Peerless Instrument, 90-15 Corona Ave., Elmhurst 
N. Y 

Peerless Radio, 92-32 Merrick Rd., Jamaica, N. Y 

Peninsular Chemical Research, 11035 NW, Sth Ave 
Gainesville, Flo 

Pennsylvania Refining Corp 
Cleveland, Ohio 

Pennsylvania Salt Mfg. Co 
adelphia, Pa 

Pennsylvania State College, State College, Pa 

Pennsylvania Testing Lab, 30 E. Court St 
town, Pa 

Penola Oil Co 

Pereny Equipment 
Ohio 

Perkins Eaton Machine 


2686 Lisbon Ave 


Chestnut Hill, Phil 


Doyles 


15 W. Sist St., New York, N. Y 
893 Chambers Rd 


Columbus 


Boston, Mass 


Elmer Perkin Corp., 230 N. Michigan Ave., Chicago 
Ww 


Elmer Perkin Corp., Main Ave., Norwalk, Conn 

Perkins, C. D., Princeton, N. J 

Permanent Filler Co., 1800 W. Washington Bivd 

Los Angeles, Calif 

Permutit Co., 330 W. 42nd St 

Personnel Research Center 
Detroit, Mich 

Petcar Research Co., 

Peterson Construction Co., 431 
Monrovia, Calif 

Peterson Neville Co 
Mass 

Pfaff and Kendoll, 84 Foundry St 


New York, N. Y 
1104 Macabe Bidg 


Nework, N. J 
W. Chestnut Ave 


365 Dorchester Ave., S. Boston 
Nework, N. J 
1000 West Ave., Rochester, N. Y 


3640 Woodland Ave., Baltimore, Md 
P.O. Box 27, Morris 


Pfaudier Co 

Phebco, Inc., 

Philadelphia Air Transport Co., 
town, Pa 

G. A. Philbrick Research, 230 Congress St., Boston, 


Mass 
Philco Corp., 18th & Courtland Sts., Philadelphia, 
Pa 
Philharmonic 
Brunswick, N. J 
Philips Lab, Broadway 
Phillips Petroleum, Bartlesville, Okla 


Radio TV, 235 Jersey Ave New 


Irvington, N. Y 


Phoenix Chemical Lab, 3953 W. Shakespeare 
Chicago, III 
Phoenix Trimming Co 


cago, Ill 


2000 N. Racine Ave., Chi 


Photocon Research, 1062 N. Allen St., Pasadenc 
Colif 

Photogrammetry, inc., 901 
Springs, Md 

Photographic Products 
Calif 

Photoplating Co 
Minn 

Photostat Corp., 303 State St., Rochester, N. Y 

Photoswitch, Inc., 21 Chestnut St Cambridge, 
Mass 

Photron Instrument Co 
Ohio 

Physiological Institute, Gottingen, Germany 

Helicopter, 100 Woodland Ave., 


Pershing Dr Silver 


1000 N. Olive St 


Anaheim 


215-17 NE. Fifth St., Minneapolis 


6516 Detroit St., Cleveland, 


Piosecki Norton, 


Pa. 
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Pickard and Burns, 240 Highland Ave., Needham 
Mass 

Pickett and Eckel, 9020 Las Tunas Dr 
Calif 

Pierce Wire Recorder 

Pioneer Electric Research 
nT 

Pioneer Industries, Reno, Nev 

Parachute 168 Forest St 


Alhambra, 


Evanston, II! 


7212 Circle, Forest Park, 


Pioneer Manchester, 
Conn 

Piqua Engrg Co 

George 


Ohio 


Cincinnat 


112 E. Ash St., Piqua 

Pitman 2733 Stratford Ave 
Ohio 

Pitman Mfg. Co 
Mo 

Pitometer Co., 50 Church St., New York, N. Y 

Pittsburgh-Des Moines Stee! Cc 3436 Neville Islc 
Pittsburgh, Pa 


300 W. 79th Terrace, Kansos City 


1569 Tower Ave., St. Lovis, M 


32nd St Pittsburgh, Pa 
2000 Grant Bidg., Pittsburg! 


Pittsburg Erie Saw 

Pittsburg Lectrodry, Ft 

Pittsburgh Plate Glass 
Pa 

Plainville Metal Co., College Highway, Pla 
Conn 

Plan Research 
Angeles, Calif 

Plastic Rubber Products 
Ohio 

Plastimold, inc., Attleboro 

Plax Corp., 672 Farm Ave., Hartford 

Podbielnia, 341 E. Ohio, Chicago, | 

Polamold Lab, Springfield, Ohio 


Corp 10965 Leconte Ave 


3110 Oakridge Dr., Dayt 


Mass 
Conn 


Polar Engineering, Danbury, Conr 
Polarad Electronics, 43-2 34th St 
N.Y 

Polarizing Instrument Co Irvington, N. Y 
Polaroid Corp., 730 Main St., Cambridge 
Pollack, Max, Co Inc Poquonnock Rd 
Conn 
Pollock, Dale 
Institute, 99 


Long Island City, 


Mass 


Groton, 


Conn 
Brooklyn 


82 Union St., New London 


Polytechnic Livingston St 
N. Y 

Polytechnic Research Development Co., 202 Tillary 
St., Brooklyn, N. Y 

Polytechnical Labs, Detroit, Mich 

Pomona College, Claremont, Calif 

Ponsford Equipment Co., 305 Canal St., El Paso 
Tex 

Pool, Robert M 
Ohio 

Porter and Berkley 

Porter, H. K., Co 

Portland Copper Tank 

Potter Aeronavtica! Co 
N. J 

Potter 
Ind 

Potter Instrument Co 
Neck, N. Y 

Potter Mfg. Co., Boston, Mass 

Powder Power Tool, 719 S.W. Woods St 
Ore 


700 Gainsborough Rd., Doyton, 


Brockton, Mass 
Joliet, Il 

S. Portland, Me 
85 Academy Rd., Newark 


Brumfield, Price & Gibson Sts Princeton 


115 Cutter Mill Rd Great 


Portland, 


Power Generator, Ltd.. 25 N 


Trenton, N. J 

Precision Products 
za ¢ 

Precision Rubber Products 
ton, Ohio 

Press Wireless, Inc 
Mass 

Pressed Steel Car, 417 S. Hill, Los Angeles, Calif 

Prestoseal Mfg. Corp., 37-27 33rd St., Long Island 
City, N. Y 

Prewitt Aircraft Co 
Hgt., Pa 

Princeton Knit Mill 
N.Y 

Princeton Radiation Chemistry Lab 
Princeton, N. J 

Princeton University, Brunswick Pike, Princeton, N. J 


Montgomery St., 


719 7th St., N.W., Washington 


3110 Oakridge Dr., Day 


25 Prospect Ave., W. Newton 


410 S. Springfield Rd., Clifton 


450 Seventh Ave., New York 


P.O. Box 12, 


Princeton Worsted, 115 Bloomsbury St Trenton, 
N. J 
Process 
N 
Producers 
Calif 
Product Development Research 
Ypsilanti, Mich 
Product Technicians, 

N. Y 
Productioneer, Inc., 726 W. Nineteenth St., Chicago, 
i 
Products Development Corp 
lington, N. J. 


Equipment Corp 8 Lister Ave Hillside, 


Service, 2704 W. Olive St Burbank 
2365 lLeforge Rd., 


130 E. Maine St., Rochester, 
307 Bergen Ave., Ar- 
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Your 


BLOWER 
PROBLEM 


| 
| 
is our 
| 


|BUSINESS 


ba] 


| 
| 
| 





ohn 


Single Stage & Multi Stage 


Diameters 2” thru 20” 

HIGH PRESSURES 

HIGH EFFICIENCY 

LIGHT WEIGHT 

COMPACT PACKAGE 

SPECIAL SHAPES 

DEPENDABILITY 
Since 1942 we have specialized 
in Aircraft and Electronic Blower 
Applications. This 14 years 
of “Know-How” is yours when 
you call us in on your Blower 
Requirements. 
We have 100 Active Models 
which can be adapted to your 
specific requirements. 





We manufacture the entire unit, 
including the motor, so 
responsibility for warranty 
rests squarely with us and 
schedules are met. 
“THE BLOWER YOU NEED 
IS GUARANTEED!” 


ENGINEERING tnc. 


7412 Maie Avenue, Los Angeles 1, California 
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Products Instrument, Chicago, II! 

Propulsion Research, 1860 Franklin St., 
Monica, Calif 

Prossner Sons, Inc., 
N. Y 

Protection, Inc., 6521 W. St., Inglewood, Calif 

Protective Treatment, 420 Dellrose St., Dayton, Ohio 

Prototype Development, 79 Ridgewood Ave., Ridge- 
wood, N. J 

Providence College, River Ave., 

Psycho Service, inc., 909 W 
Angeles, Calif 

Phychological Research, 121 
N. ¥ 

Public Health Services, 
nati, Ohio 

Puget Sound College, Tacoma, Wash 

Purdue University, Lafayette, Ind 

Pure Carbonic Co., 295 Vassar St 
Mass 

Purolator Products, 970 New Brunswick Ave., Rah 
way, N. J 

Pyramid Electric Co., 
gen, N. J 


Santa 


244 E. Whitesboro St., Rome, 


Providence, R. | 
Jefferson Bivd., Los 


E. 94th St., New York, 


312 W. Ninth St., Cincin- 


Cambridge, 


1445 Hudson Bivd., N. Ber- 


Quantum, Inc., Box 45, Mount Carnel, Conn 
Queens College, 65-3 Kisena Bivd., Flushing, N. Y 


R. S. Products Corp., 4600 Germantown Ave., Phil 
adelphia, Pa 

Radiation Count Lab, 5122 Grove St., Chicago, III 

Radiation Engineering Lab, Main St., Maynard, Mass 

Radiation Inc., P.O. Box 217, Melbourne, Fla 

Radiation instrument Development, 2337 W. Mar 
quette, Chicago, Ill. 

Radio Ceramics Corp., Angola, Ind 

Radio Corporation of America, Front & Cooper Sts., 
Camden, N. J 

Radio Development & Research, 26 Cornelison Ave., 
Jersey City, N. J 

Radio Engrg. Lab, 36-4 37th St., Long Island City 
N.Y 


for DEPENDABILITY 
SAFETY 
ECONOMY 


I lok pins 


Wherever units are frequently as- 
sembled or disassembled, BALL- 
LOK pins save costly man hours 
lost in handling assembly tools, 
nuts, bolts, washers, etc. BL-SB 
push button pins are safe ... 
operator must first push release 
button then pull pin. 


Write for free illustrated speci- 
fications brochure on all stand- 
ard and special models 


mfgr. D. W. Price Corporation 


sales representative 


ROWE SALES CO. 
2140 Westwood Blvd., Los Angeles 25, Calif. 


Radio Frequency, Powerville Rd. Pkwy., Boonton, 
N. J 

Radio Inventions, New York, N. Y 

Radio Magazines, Inc., 67 W. 44th St., New York, 
N.Y 

Radio Receptor Co., 
N.Y 

Radio Shack Corp., 
Mass 

Radio Supply Co., 
N. Y 

Radio 
Mass 

Radioplane Co., 
Calif. 

Ragazzini, J. R., New York, N. Y 


240 Wythe Ave., Brooklyn, 


167 Washington St., Boston, 


Walton & Franklin St., Syracuse, 


Wire Television, 110 Federal St., Boston, 


8000 Woodley Ave., Van Nuys, 


Rahm Instruments, inc 12 W. Broadway, New 
York, N. Y 

Ramo-Wooldridge Co., 
geles, Calif 

Ramsey, Norman F., Cambridge, Mass 

Rand Corp., 1700 Main St., Santa Monica 

Rathbun Co., Presque isle, Me 

Rattray, G., Co., Inc., 116-8 Myrtle Ave 
N. Y 

Rav Fastener Co., Providence, R. | 

Raviand Corp., 4245 N. Knox Ave 

Raydist Navigation, 2514 W. Pembroke Ave 
ton, Va 

Raymond Deicer Co 
Park, Calif 


8820 Bellanca Ave., Los An- 


Calif 


Jamaica, 


Chicago, Ill 
Hamp 


5300 Pacific Hgt. Prk., Hunt 


Raytheon Mfg. Co., 100 River St., Waltham, Mass 

Rea, J. B., Co., 1723 Cloverfield Bivd., Santa Monica, 
Calif 

Reaction Motors, Denville, N. J 

Read Standard Corp., 370 Lexington Ave 
York, N. Y 

Reading Batteries, Fifth St., Reading, Pa 

Reco Mfg. Co., 80 Boston St., Winchester, Mass 

Recordak Corp., 441 Madison Ave., New York, N. Y 

Recreation Equipment Co., Anderson, Ind 

Red Lion Cabinet, Red Lion, Pa 

Reed Research, Inc., 1048 Potomac St 
ington, D. C 


New 


N.W., Wash- 


N.Y 
New 


New York 
9ist St., 


7 Hyot St 
215 E 


Reeves Hoffman Corp 
Reeves instrument Corp 
York, N. Y 
Reevesound Co., 
Reflectione Corp 
Refrigation Equipment Co 

ton, Ohio 
Regent Jack Mfg., Co 
Downey, Calif 
Regis College, Weston, Mass 
Electronics, 152 W 


304 E. 44th St.. New York, N. Y 
Post Rd., Stamford, Conn 
832 S. Ludlow St., Day- 


11905 Regentview Ave., 


Reiner 25th St., New York, 
N. Y 

Reinforced Plastics, Vineyard Haven, Mass 

Reisen Lumber Millwork, 1070 Morris Ave 
N. J 


Reliance Mfg. Co 


Union, 


212 W. Monroe, Chicago, Ill 


Rem-Cru Titanium, Midland, Pa 

Remington Corp., Auburn, N. Y 

Remington-Rand Co., 315 Fourth Ave 
N.Y 

Rensselaer Polytech, RP! Grounds, Troy, N. ¥ 

Republic Aviation Corp., Conklin St., Farmingdale, 
N. Y 

Republic Pictures 

Republic Stee! Co 

Resdel Engineering, 2351 Riverside Dr., 
Calif 

Research Calculation Co., 

Research Development Co., 
phia, Pa 

Research Equipment Service, Chicago, II! 


New York, 


659 Steward St., Hollywood, Calif 
Republic Bidg., Cleveland, Ohio 
Los Angeles, 


7 Water St., Boston, Mass 
429 E. Collom, Philadel- 


Sexton Bidg., Minneapolis, Minn 
Southgate, 


Research, Inc 
Research Welding, 13638 Santa Fe Ave., 
Calif 


Revere Copper Brass, Brooklyn, 
Y 


196 Diamond St., 

Revere Corp. of America, 322 N. Cherry St., Wol- 
lingford, Conn 

Revere Electric Mfg. Co., 
cago, Ill 

Rex Plastics, 607 Seneca Creek Rd., Buffalo, N. Y 

Reynolds Metal Co., 2000 S. 9th St., Louisville, Ky. 

Rheem Mfg. Co., 9236 E. Hall Rd., Downey, Calif 

Rhode Island State College, Kingston, R. | 

Rhodes Lewis Co., 4008 W. Jefferson Bivd., Los 
Angeles, Calif 

Rhodes, M. H., Inc., 30 Bartholomew Ave., 
Conn 


6009 N. Broadway, Chi- 


Hartford, 
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Where Conventional Actuators Won’t Work... 


SAGINAW 


b/;, SCREWS 


Will Solve Your Problem! 


PHVVVANYY\}) 
PTLELLLLLL 





Saginaw engineers custom-design ball screw assemblies to move heavy 
loads with precision in limited space—even under extreme @nviron- 
ments that are too tough for hydraulics, pneumatics or acme screws 


ONLY SAGINAW HAS THE ENGI- 
NEERING ABILITIES, EXPERIENCE 
AND DESIGN FEATURES TO OVER- 
COME ALL THESE PROBLEMS: 


LACK OF LUBRICATION 


Even if lubrication fails or cannot originally 
be provided because of extreme temperatures 
or other problems, Saginaw b/b Screws will 
still operate with remarkable efficiency. Sagi- 
naw units have been designed, built and quali- 
fied for operation without any lubrication, 





EXTREME TEMPERATURES 


Normal operating range is from —75° to 
fF | @-200 +275 . but assemblies have been de- 
| signed inselected materials which function 
] efficiently as high as +900° F. These units 
} are practical where hydraulic fluids have 


| 
0% | wer long since lost efficiency of reached their 


flash point, and cannot be employed. 





POWER RESTRICTIONS 
><» With guaranteed efficiency of 90°... Sag- 
i + Ss inaw b/b Serews are up to 5 times as 


- efficient as acme screws, require only 1/5 
as much torque. This permits much «smaller 
motors with far less drain on the elec- 
trical seyetem. Less heat is generated; 
and circuitry is greatly simplified. 


PRECISE POSITIONING 


i> Machine-ground Saginaw b‘b Screws offer a 


/ \ great advantage er hydraulics or pneu- 

‘ } ) matics because a component can be positioned 
- at a predetermined point with hairbreadth 
precision, Tolerances on position are held 


within .0006"/ft. of travel 





FAIL-SAFE PERFORMANCE 


Far less vulnerable than hydraulics. In addi- 


A = tion, Saginaw offers three significant advan- 
2 : tages over other makes: (1) Gothie Arch 
grooves eliminate dirt sensitivity increase 

, ball life; (2) Yoke Deflectors and (3) Multiple 


Cireuits provide added assurance againat 
operating failure in critical applications, 





SPACE/WEIGHT LIMITATIONS 


Saginaw b /b Screws permit use of smaller 
motors and gear boxes; eliminate pumps, 


accumulators and piping required by 
pa 40 s bt 
hydraulics. In addition, Saginaw b/b 
Screws themaelves are smaller and lighter 


Units have been engineered from 14 
inches to 39 44 feet in length 


9G 
Screws &. § 


SAGINAW STEERING GEAR DIV., GENERAL MOTORS CORP., SAGINAW, MICH. 





<a 


REVOLUTIONARY BALL/BEARING SPLINE 


} ~~ 


prSEND COUPON FOR 32-PAGE ENGINEERING DATA BOOK= 


Saginaw Steering Gear Division, General Motors Corporation 

b /b Screw and Spline Operation 

Dept. 8B, Saginaw, Michigan 

Please send new engineering data book on Saginaw b/b Screws 
and Splines to: 


NAME 





COMPANY 
ADDRESS 
CITY STATE 
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Wm. M. Rice, 
Tex. 

Bernard Rices, Sons, New York, N. Y. 

Rich Electronic, Inc., 212 N.W. 8th Ave., Miami, Fla. 

Richardsoe Bellows, 1 W. 57th St., New York, N. Y. 

Ridell Instruments, Wilams Bay, Wisc s 

Paul Rider, 6947 Pershing St., St. Louis, Mo. 

Ringwood Chemical Co., Ringwood, III. 

Riverside Metal Co., 1 Pavillon Ave., 
N. J 

Robbins and Meyers, 
field, Ohio 

Robbins Mills, 1407 Broadway, New York, N. Y 

Robertshaw Fulton, 110 N. Cotterman St., Greens- 
burg, Pa 

Rocket Jet Engineering Co., 614 W. Colorado, Glen- 
dale, Calif. 


Institute, 6100 Main St., Houston, 


Riverside, 


1345 Lagonda Ave., Spring- 


Rockwood Sprinkler Co., 38 Harlow St., Worcester, 
Mass 

Rohm and Haas Co., 
adelphia, Pa 

Rohr Aircraft 
Calif 

Rollins Co., 

Rome Cable Co., 

Rome Electrical Supply Co., 
N.Y 

Geo. D. Roper Corp., Rockford, Ill. 

Rose Bros., Arlington, Va 

E. J. Rose Son, 35 Trefton Dr., E. Braintree, Mass. 

Karl E. Rose, 1317 W. Riverview, Dayton, Ohio. 

Rose Polytechnic Institute, Terre Haute, Ind 

Rosen Raymond Co., 32nd & Walnut Sts., Philadel- 
phia, Pa 

F. W. Ross, 719 N. Melborn Ave., Dearborn, Mich. 

Roth Office Equipment Co., 113 E. Third St., Dayton, 
Ohio 

Roth Rubber Co., 1860 54th Ave., Cicero, Ill 

Rounds, L. M. Electric, 807 W. Thomas St., Rome, 
N.Y 

Royal Electric, Inc., Jamestown, Ohio 


222 W. Washington Sq., Phil- 


Corp., Ft. of H St., Chula Vista, 
Ltd., 2010 Lincoln Ave., Pasadena, Calif. 
421 Ridge St., Rome, N. Y 

102 Erie Bilvd., Rome, 


Royal Heaters, inc., 1024 Westminster Ave., Al- 
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the man 
behind 
the man 
behind.... 


is 

THE 
PROGRESS 
TEAM 


Progress in design, development and engineering 
of military electronics is, in part, due to 

the contributions of “this man.” He is the hard 
core of scientists and career engineers serving 
the Department of Defense as liaison between 
military need and industrial accomplishment. 
He translates operational requirements 

into technical specifications... paces equipment 
development ...evaluates results. 

He is recognized as an all-important link 
between industry and military...helping to 
achieve OPERATIONAL RELIABILITY. 

This is teamwork...the indispensable ingredient 
which assures the quality of military electronic 
systems which this Company produces. 

At LMEED... 


as everywhere in General Electric 


PROGRESS IS OUR MOST IMPORTANT PRODUCT 


FIRE CONTROL RADAR 


SEARCH RADAR 


INDICATORS AND DISPLAY 


COUNTERMEASURES 
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MISSILE CONTROL 
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COMMUNICATIONS 


FUZES 


AUTOMATIC TEST 


DATA PROCESSING. 


Progress /s Our Most Important Product 


@® Evectric 


LIGHT MILITARY 
ELECTRONIC EQUIPMENT 
DEPARTMENT 


ROAD, UTICA, N. Y¥. 
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"Sond 3-KX\S FLIGHT SIMULATORS... 


have for over 2 years been improving performance and catching 
design bugs in our arsenal of planes and guided missiles . . . 
and without expensive trial flights. This combination of a 
precise analog computer and a high performance 3-axis com- 
ponent test table provides the response and resolution that 


tomorrow’s flight control systems demand. 


Complete technical and applications data sent on request. 


OT a DIVISION OF Sond AVIATION CORPORATION 


5630 ARBOR VITAE STREET. LOS ANGELES 45, CALIFORNIA 


* DEVELOPED BY THE BENDIX RESEARCH LABORATORIES AND MANUFACTURED BY THE COMPUTER DIVISION 
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NEW CHERRY “700” 


Aircraft Rivet 


Gives More Effective Fastening 


A new, more effective fastener for 
the aircraft industry has been de- 
veloped and is now being pro- 
duced at the Cherry Rivet plant 
in Santa Ana, California. Desig- 
nated the Cherry ‘*700,”’ the new 
rivet provides a wide grip range, 
positive hole fill, high clinch, uni- 
form stem retention and permits 
100% positive inspection. 

The ‘‘700” rivet is versatile and 
in many cases one length of each 
diameter will cover all thicknesses 
of material. Also, the sheet hole 
size is not critical as with other 
rivets since the design provides 
positive hole fill even in oversize 
holes. The stem always adjusts to 
fill the hole which affords high 
stem retention independent of 
hole size. 

The manner in which the ‘“700”’ 
rivet is set provides high clinch 
by drawing the sheets together 


tightly and uniformly. When the 
**700”’ rivet is set, the stem shoul- 
der protrudes above the rivet 
head and gives visual indication 
that the blind upset is properly 
formed, the sheet hole is filled and 
the rivet is properly set. 

This latest fastener advance- 
ment is a typical example of how 
the Cherry Division has paced the 
industry with new and improved 
fasteners and the tools and acces- 
sories for applying them—all of 
which are designed, developed 
and produced in the Santa Ana 
plant. 

This plant is devoted exclu- 
sively to the manufacture of prod- 
ucts for the aircraft industry. 

For information, write for the 
new Cherry ‘‘700’’ bulletin to 
Townsend Company, Cherry 
Rivet Division, P.O. Box 2157-N 
Santa Ana, California. 


‘Townsend Company 


ESTABLISHED 1816 @ NEW BRIGHTON, PA. 


In Canada: Parmenter & Bulloch Manufacturing Company, Ltd., Gananoque, Ontario 
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Traylor Bos., Mt Vernon Rd., Evansville, Ind 

Trefiich Bird Co., 228 Fulton St., New York, N. Y 

Trinity College, Hartford, Conn 

Trinity University, San Antonio, Tex 

Troy Welding Shop, 6203 Second St NW 
Albuquerque, N. M 

Tube Sales, 5400 Alcoo Ave., los Angeles, Calif 

Tucker Sno Cot Corp., P.O. Box 888, Medford 
Ore 

Tufts College, 136 Harrison Ave., Medford, Mass 

Tulane Univ., New Orleans, La 

Tularosa Gas Co., P.O. Box 1751, Tularosa, N. M 

Tull Metal Co., 285 Marietta, NW., Atlanta, Ga 

Turbomeca, Bordes, France 

Tuskeegee Inst., Tuskeegee, Alo 

H. W. Tuttle and Co., 261 W. Maumee, Adrian 
Mich 


U. and S. Supply, inc., 509 S. West St., Syracuse 
N. Y 

Robert Udesen, 3775 E. Alameda Ave., Denver, Colc 

Ultrasonic Corp 640 Memorial Dr Cambridge, 
Mass 

Underwood Corp., 1124 E. Yandel! Bivd., El Paso 
Tex 

J. Unert! Optic Co., 3551 East St., Pittsburgh, Po 

Union Carbide & Carbon Co., 30 East 42nd St 
New York, N. Y 

Union Oil Co., 617 W. 7th St., Los Angeles, Calif 

Union Steel Co., 7301 Telegraph Rd., Los Angeles 
Calif 

Union Switch & Signal, 1820 S. Bradock, Swissvale 
Pa 

Uniscience, Inc., 112 Crooked Billet, Hatboro, Pa 

United Ad Corp., 41 Haig St., Hamden, Conr 

United Aircraft Co., 400 Main St., Hartford, Conn 

United Aircraft Products, 1116 Bolander Ave., Day 
ton, Ohio 

United Airlines, Inc., 5959 S. Cicero Ave., Chicago 
i 

United Chromium, tInc., 100 E. 42nd St., New York 
N.Y 

United Electronics, Concord, Mass 

United Engineers, 150 Causeway St., Boston, Mas 

United Geophysical, 1200 S. Marengo St., Pasadena 
Calif 

United Labs, Inc., Dayton, Ohio 

United Manufacturing Co 180 Whalley Ave., New 
Haven, Conn 

United Shoe Machinery, Beverly, Mass 

U. S. Dynamics Corp., 1250 Columbus Ave., Boston 
Mass 

U. S. Electric Manufacturing Co., 222 W. 14th St 

New York, N. Y 

S. Electric Motor Co., Box 2058, Terminal Annex 

Los Angeles, Calif 

S. Gasket Co., 600 N. 10th St., Camden, N. J 
S. Plywood Corp., 55 W. 44th St., New York 

N. Y 

U. S. Radium Corp., 535 Pearl St., New York, N. Y 

U. S$. Rubber Co 1230 Ave. of Americas, New 
York, N.Y 

U. S. Steel Corp., 525 Wm Penn Pl., Pittsburgh, Pa 

U. S. Stoneware Co., 12 East Ave., Akron, Ohio 

U. S. Testing Co., 1415 Park Ave., Hoboken, N. J 

United Transformer, 150 Varick St., New York, N. Y 

Universal Cyclops, Bridgeville, Pa 

Universal Industry, Chicago, II! 

Universal Match Co., 1501 Locust St., Ferguson, Mo 

Universal Moulded Products, Bristol, Va 

Universal Oil Products, 310 S. Michigan Ave., 
Chicago, Ill. 





Universal Radio Supply Co., 1729 S. Los Angeles, 
Los Angeles, Calif 

Universal Tool Die, 17 N. Loomis, Chicago, III 

Universal Winding Co., 1655 Elmwood Ave., 
Cranston, R. | 

University of Alaska, College, Alaska 

University of Akron, Akron, Ohio 

University of Arizona, Flagstaff, Ariz 

University of Arkansas, Fayetteville, Ark 

University of British Columbia, Vancouver, Canada 

University of Brussels, 50 Avenue F. D. Roosevelt 
Brussels, Belgium 

University of Buffalo, 3433 Main St., Buffalo, N. Y 

University of California 206 California Hall 
Berkeley, Calif 

University of California, 405 Hilgard Ave., Los 
Angeles, Calif 

University of California, Santa Barbara, Calif 

University of Chattanooga, McCallie Ave., Chatta 
nooga, Tenn 

University of Chicago, 5801 Ellis Ave., Chicago, II! 

University of Cincinnati, Burnett Woods Parkway 
Cincinnati, Ohio 

University of Colorado, Boulder, Colo 

University of Connecticut, Storrs, Conn 

University eof Dayton, 300 College Park, Dayton 
Ohio 

University ef Delaware, Newark, Del 

University of Denver, University Park, Denver, Colo 

University of Detroit, 4001 W. McNichols, Detroit 
Mich 

University of Durham, Durhom, England 

University of Florence, Morgagni 48, Florence, Italy 

University of Florida, Gainesville, Ga 

University of Georgia, Athens, Ga 

University of Goettingen, Goettingen, Germany 

University of Hamburg, Horvestehuderweg 1, Ham- 
burg, Germany 

University of Hawaii, Honolulu, Hawaii 

University of Illinois, 1301 W. Green St., Urbana, 
i 

University of Innsbruck, Innsbruck, Austrie 

University of lowa, lowe City, lowe 

University of Kansas, Lawrence, Kans 

University of Kentucky, Lexington, Ky. 

University of Khartoum, Khartoum, Sudan 

University of Liege, Cointe Sci, Belgium 

University of Louisville, Louisville, Ky 

University of Marseilles, Marseilles, France 

University of Maryland, University Lane, College 
Park, Md 

University of Miami, Miami, Fla 

University of Michigon, 4545 Administration Build- 
ing, Ann Arbor, Mich 

University of Minnesota, 14th & University Ave., 
S.E Minneapolis, Minn 

University of Missouri, Columbia, Mo 

University of Montreal, Montreal, Canada 

University of Nebraska, Lincoln, Nebr 

University of New Hampshire, Durham, N. H 

University of New Mexico University 
Albuquerque, N. M 

University of North Carolina, Chapel Hill, N 

University of Notre Dame, Notre Dame, Ind 

University of Oklahoma, Norman, Okla 

University of Oregon, Eugene, Ore 

University of Oslo, Blinden, Norway 

University of Ottawa, Ottawa, Canada 

University of Pennsylvania, 3446 Walnut $+ 
adelphia, Pa 

University of Pisa, Pisa, Italy 

University of Pittsburgh, 5th & Bigelow Sts 
burgh, Pa 

University of Puerto Rico, Puerto Rico, P. | 

University of Rhode Island, Kingston, R. | 

University of Rochester, 15 Prince St., Rochester 
N. Y 

University of Rome, Rome, Italy 

University of Saskatchewan, Saskatoon, Canada 

University of St. Louis, 1402 S. Grand Bivd., St 
Lovis, Mo 

University of South Carolina, Columbice, S. C 

University of Southern California, 3518 University 
Ave., Los Angeles, Calif 

University of Stockholm, 116 Drottinggatan, Stock- 
holm, Sweden 

University of Tennessee, P.O. Box 1397, Knoxville 
Tenn 

University of Texas, 500 E. 24th St., Austin, Tex 

University of Texas, Galveston, Tex 

University of Toledo, 2801 W. Bancroft St., Toledo 
Ohio 

University of Toronto, Toronto, Canada 

University of Utah, Salt Lake City, Utah 

University of Vermont, Burlington, Vermont 

University of Virginia, University Station, Charlottes 
ville, Va 

University of Washington State, 15 N.E. & E. 4th 
St., Seattle, Wash. 
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Cherry Adds 
Aircraft Lockbolts 





to Fastener Line 


Lockbolts for the aircraft indus- 
try have been added to the exten- 
sive line of aircraft fasteners 
produced by the Cherry Rivet 
Division of Townsend Company 
at its plant in Santa Ana, Cali- 
fornia. 

Cherry Aircraft Lockbolts save 
weight, offer higher clinching ac- 
tion than rivets, more uniform 
clinch than bolts and nuts. Their 
use makes possible an effective 
seal and rigid joints with high 
shear and tension values. Fitting- 
up operations are simplified which 
helps increase production and re- 
sults in a lower installed cost. 

High production applications 
of the aircraft industry are espe- 
cially adapted to the use of lock- 
bolts since they combine the ad- 
rantages of riveting and bolting 
—eliminate the disadvantages. 

The Cherry Lockbolt line in- 
cludes a complete range of diam- 
eters, grip lengths, and head styles 


Licensed under Huck patent nos. RE 22,792 


which are designed and produced 
to meet specifications and require- 
ments of the aircraft industry. 
They are available in alloy steel 
and aluminum alloy. 

The addition of lockbolts to the 
Cherry line is further evidence of 
the continuing program at the 
Cherry Rivet Division which has 
as its objective the ultimate in 
fastening service to the aircraft 
industry. In fact, all the resources 
of the Santa Ana plant—experi- 
ence—technical skill—special 
equipment — tremendous capacity 
—the facilities of its research and 
development department plus the 
services of its field engineers are 
devoted exclusively to providing 
better fastening methods for the 
aircraft industry. 

For information on Cherry 
Lockbolts, write for new bulletin 
TCL-111 to Townsend Company, 
Cherry Rivet Division, P.O. Box 
2157-N Santa Ana, California. 


; 2,114,493; 2,527,307; 2,531,048; 2,531,049 


CHERRY RIVET DIVISION 
_ SANTA ANA, CALIFORNIA 
ownsend Company 


ESTABLISHED 1816 @ NEW BRIGHTON, PA, 
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rus s vour AM OYWJER 


The publications specialists of McGraw-Hill TECHNICAL 
WRITING SERVICE will write, edit, illustrate, design, and 
print your business literature for you. Save money and time 
in the production of Equipment Manuals, Product Bulletins, 
Handbooks, Company Histories, Annual Reports, and other 
such vital material. Let our staff 
be your staff for Technical 
and Business publications. 

















This service is available through ad agencies. 










































A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
“WHY and HOW booklet.”’ 









McGraw-Hill Publishing Company, Room 2710, 330 Wes? 
42nd St., New York 36, N. Y. 
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University of West Ontario, London, Canada 

University of Wisconsin, University Ave., Madison, 
Wis. 

University of Wichita, 1845 Fairmount St., Wichita, 
Kans. 

University of Zurich, Zurich, Switzerland 

J. C. Urban Engine Co., 6717 Melrose Ave., Holly 
wood, Calif 

Utica Oil Heating, 832-834 Union St., Utica, N. Y. 
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V. S. Engineering, Solana Beach, Calif 

Vacuum Electrical Engineering Co., 86 Denton Ave 
Brooklyn, N. Y 

Van Dyke Instrument, 1927 First Ave. South, St 
Petersburg, Fla 

Van Normon Co., 3640 Main St., Springfield, Mass 

N. P. Van Valkenburgh, 8609 S. Vicente Ave 
Southgete, Calif 

Van Zelm Associates, 7803 Pulaski Highway, Balti 
more, Md 

Vapor Blast Manufacturing Co., 3025 W. Atkinson 
Ave., Milwaukee, Wis 

Varion Associates, 611 Hansen Way, Palo Alto, 
Calif 

Variety Aircraft Corp., 2901 W. Third St., Dayton 
Ohio 

Varo Manufacturing Co., P.O. Box 638, Garland 
Tex 

Vector Design Co., 311 Market St., Newark, N. J 

Vectron, Inc., 400 Main St., Waltham, Moss 

Velsey Seth, Yellow Spring, Ohio 

Vendo Corp., 7400 E. 12th St., Kansas City, Mo 

Vibration Research Lab, Flushing, N. Y 

Vickers, Inc., 1400 Ockman Bivd., Detroit, Mich 

Victor Adding Machine, 3900 N. Rockwell, Chicago 
Wt 

Victor Tool Co., Oley, Po 

Victoreen Instrument Co., 5806 Hough St., Cleve 
land, Ohio 

Victory Engineering Corp Springfield Road 
Newark, N 

Viking Tool Machine Co., 2 Main St., Belleville 
N. J 

Virginia Institute of Science, Richmond, Va 

Virginia Polytechnic Institute, Blacksburg, Vo 

Vita-Var Corp., 10 Commerce Court, Nework, N. J 

Vitro Corporation of America, 120 Wall St., New 
York, N. Y 

Vought Co., 401 N. Maple Drive, Beverly Hills 
Calif 

Vulcan Rubber Products, 57th and First Ave., 

Brooklyn, N. Y 


Wabash Corp., 345 Carol St., Brooklyn, N. Y 

WAC Engineering Co., 35 S. St. Clair St., Dayton, 
Ohio 

M. Wachtler, Stubbenbok 25, Hamburg, Germany 

Wade Too! Co., 49 River St., Waltham, Mass 

Wagner Smith Co., 541 W. Second St., Dayton 

Ohio 











George H. Wahmann, 1123 E. Baltimore St., Balti 
more, Md 

G. R. Wait, 5421 Broad Branch Rd. NW, Wash 
ington, D. C 


Wall Colmonoy Co., 19345 John Rd., Detroit, Mich 

Wallace Machine Tool, 50 Church St., New York 
N. Y 

Walsh Body Sales Co., 94 Prospect St., Somerville 
Mass 

Waltham Horological Co., 899 Main St., Waltham 
Mass 

Waltham Screw Co., 77 Rumford Ave., Waltham, 
Mass 

Walton March Co., 1935 Sheridan Road, Highland 
Park, Ill 

Walworth Co., Inc., 430 Summer St., Boston, Mass 

Alfred Walz, Edmendigen, Germany 

Wang Labs, 296 Columbus Ave., Boston, Mass 

Warner, Inc., 522 Fifth Ave., New York, N. Y. 

L. O. Warner, 66 Stratford St., Dayton, Ohio 

Warner Swasey Research, 34 W. 33rd St., New York, 
N. ¥ 

Frederick P. Warrick, 1960 Graefield Road, Birming- 
ham, Mich 

Warwick Mills, 49 W. 46th St., New York, N. Y. 

Washington State College, Pullman, Wash 

Washington University, Lindell & Skinker, St. Louis, 
Mo 

Washington Machine Tool Works, 1001 Washington 
Ave., Minneapolis, Minn. 

Waterman Engineering Co., 725 Custer Ave., 
Evanston, III. 
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DESTINATION... 


Rockets to points in outer space! They are more than 
a dream. In fact, some morning before long you 

may wake up to find such rockets a reality. 

Right now, AC engineers, together with some of 
America’s top scientists, are hard at work developing 
electro-mechanical guidance systems that are 
capable of directing missiles to many points in 
outer space. 

Fantastic? Not at all. AC has built a world-wide 
reputation with outstanding contributions in the 
fields of guidance, navigation and fire control. 

AC is well on the way to development of control 
systems that can direct space-rockets on their way. 


THE ELECTRONICS DIVISION 
OF GENERAL MOTORS 
Flint, Michigan 


Milwaukee, Wisconsin 





TWA and Delta Air Lines buy 40 new Convairs . . . 


GENERAL ELECTRIC JET ENGINES 


New plane to cruise at 609 mph, serve America on 200-3000 mile flights 


If you are looking forward to the quiet, 
vibrationless luxury of commercial jet 
flight, Convair’s new jet transport is a 
major step ahead for your travel future. 
World’s fastest airliner, the Convair jet 
will be powered by four new General 
Electric jet engines. It will have a 609 
mph cruising sp-ed. Already ordered by 
Trans World Airlines and Delta Air Lines, 
it will cut many U.S. flight times in half 
—bringing, for example, Kansas City 
nearly two hours closer to Washington, 
Chicago just over two hours from Miami. 


CONVAIR JET can fly from standard 
runways. The new jet transport is spe- 
cifically designed to land and take off 
from the runways already standard in 
most major American cities. This feature 
is a result of the plane’s powerful new 
General Electric CJ-805 engines. They 
produce more power per pound of weight 
than any commercial jet engines of com- 
parable size. 

SINCE 1941, when General Electric 
built America’s first jet engine, the Com- 
pany has provided the Armed Forces 
with more than 31,000 jet engines. Just 


in the past eight years, General Electric 
jets have flown over five billion miles, 
logged ten and one half million hours in 
such famous aircraft as the Boeing B-47 
and the North American F-86 Sabre. 
FARSIGHTED POLICIES of U/S. airlines, 
plus Convair’s engineering to the ‘“‘Nth”’ 
power and General Electric’s jet engine 
experience, will bring many new benefits 
to America’s air travelers. General Elec 
tric, as always, continues to play a leading 
role in our nation’s new Jet Age. General 
Electric Company, Cincinnati 15, Ohio. 
237-3 


Progress /s Our Most /mportant Product 
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The jetliner age arrives for everyone! 
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POWER WORLD'S FASTEST AIRLINER 
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NEW YORK { 4 e sath ie ee Bi ¢ idea ha i vi 8 GS a ees 
NEW CONVAIRS will cut flying time up OUTSTANDING GENERAL ELECTRIC RECORD FOR JET ENGINE RELIABILITY began 
to 50%. Chicago—Miami in 2 hrs., 22 min.; with the I-A, America’s first jet engine, and extends through the still-classified J79 
San Francisco—Chicago, 3 hrs., 36 min. (not shown). The G-E engine for new Convair jet is a commercial version of the J79. 





AMPEX TAPE RECORDERS FOR EVERY DATA RECORDING NEED 


A complete line that works together with compatible characteristics 


and a consistent standard of excellence 


District Offices: Atlanta; Chicago; 

Dallas; Dayton; Montclair, New Jersey 

(New York Area); Redwood City; Silver Spring, 
Maryland (Washington D.C. Area) 
Distributors: Technical Apporatus Co., Boston; 
Bing Crosby Enterprises, Los Angeles; 
Ampex-American in Canada 


FR-100 — Overall performance specifications are the 
best of any magnetic tape recorder now in production. 
Modular design provides broad scope for experimentation 
and development of advanced data techniques. The 
FR-100 is also the best instrument for reproducing flight- 
test tapes. 

6 tape speeds 1% to 60 in/sec; D-C to 100,000 cycle/sec 


frequency response; choice of 3 recording methods on 
any track by plug-in interchangeable amplifiers 


800 _— For flight-test data acquisition this recorder com- 
bines excellent performance specifications with rugged- 
ness, compactness and light weight. It is also resistant to 
shock, vibration and environmental extremes. Tapes from 
the 800 are most easily reproduced on the FR-100. 

4 tape speeds; D-C to 30,000 cycle/sec. frequency 


response; choice of 3 recording methods on any 
track by plug-in interchangeable amplifiers. 


FR-200-— This magnetic tape transport fulfills the fast 
start-stop requirements of digital handling. It also pro- 
vides a unique single loop threading feature which greatly 
simplifies tape change and minimizes chance for faulty 
threading by inexperienced personnel. 

Tape attains full speed or full stop within less than 5 milli 


seconds; standard machine has 15 and 30 in/sec. tape speeds 
and 7 tracks on 44-inch tape: other combinations on order 


§$-359 —The endless tape loop handled by this transport 
serves a number of special needs: time delay, repeating 
signal for analysis, monitoring with “infinite” time limit, 
and various programming functions. Loop length is con- 
tinuously variable from 314 foot minimum to 25, 50 or 75 
foot maximum. 

Available for %, % or l-inch tape; same tape 


speeds, heads and other characteristics as 
Ampex reel-to-reel recorders. 


line. For many applications where the great versatility 
and extremely high performance specifications of the 
newer FR-100 are not needed, a 300 series machine pro- 
vides high quality performance and great reliability at 
less cost. 


Available for various types of recording: 303 for pulse- 
width modulation; 306 for FM-carrier recording; 307 
for direct recording; also combinations. 


A mark of the Ampex leadership in 

magnetic tape recorders is the fact that 

every machine produced equals or exceeds 

all published performance specifications. 

A general tape instrumentation brochure and 
descriptive literature on various models 

are available on request. Write Dept. UU 2788 


FIRST IN MAGNETIC TAPE INSTRUMENTATION 





934 Charter Street + Redwood City, California 











Woters Manufacturing, Inc., 4 Gordon St., Waltham, 
Mass. 

Waveline, Inc., P.O. Box 47, Caldwell, N. J. 

Wayne Engineering Research, 448 Merrick, Detroit, 
Mich. 

Wayne Manufacturing Co., 1201 E. Lexington St., 
Pomona, Calif 

Wayne Pump Co., Tecumseh, Ft. Wayne, Ind. 

Wayne University, 4841 Cass, Detroit, Mich 

Weather Services, 200 Berkley St., Boston, Mass 

Weatherhead Co., 300 E. 131st St., Cleveland, Ohio 

Webber Appliance Co., 2740 Madison St., Indian- 
apolis, Ind 

Webber Gage Co., 
Ohio 

Weber 
Calif 

Weber 
Calif. 

Webster Chicago Co., 
Chicago, II! 

Herman R. Weed, 425 E. Kanawa Ave., Worthington, 
Ohio 

Jos Weidenhoff, Inc., 
i 

Weinschel Engineering Co., 
Ave., Kensington, Md 

Weizmann Institute, Rehoveth, Israel 

W. M. Welch Manufacturing Co., 1515 N. Sedgwick, 
Chicago, II! 


12912 Triskett Road, Cleveland, 


Aircraft Co., 2820 Ontario St., Burbank, 


Showcase Inc., 5700 Avain, Huntington, 


5610 Bloomingdale Ave., 


1333 W. Randolph, Chicago, 


10511 Metropolitan 


Welded Steel Fab. Co., P.O. Box 148, Tonawanda, 
N. Y 

George 
Ohio 

Wells Gardner Co., 2701 N. Kildare St., Chicago, 
iW 

Welsbach Corp., 1500 Walnut St., Philadelphia, Pa. 

Wentworth Institute, 550 Huntington Ave., Boston, 
Mass 

Werby Labs Inc., 88 Broad Street, Boston, Mass 

Frank D. Werner, Staff House No. 8, Rosemount, 
Minn 

Wesleyan University, Middletown, Conn 

West Coast Electric Co., 5873 W. Jefferson 
los Angeles, Calif 

West Coast Research, Los Angeles, Calif. 

Westchester Instrument Co., 102 Columbus Ave, 
Tuckahoe, N. Y 

Western Electric Co., 
N.Y 

Western Gear Works, 
Lynwood, Calif 

Western Reserve 
Cleveland, Ohio 

Western Union, 351 S. Union St., Syracuse, N. Y. 

Westholt Manufacturing, Inc., Wichita, Kans. 

Westinghouse Air Brake Co., Swissvale, Pa 

Westinghouse Electric, Three Gateway Center, Pitts- 
burgh, Pa 

Westlake Manufacturing Co., 
Canastota, N. Y 

Weston Electrical Instrument Corp., 614 Freling- 
huysen Ave., Newark, N. J. 


H. Weldon, 710 E. Circle Drive, Dayton, 


Bivd., 


120 Broadway, New York, 


2600 E. Imperial Highway, 


University, 314 Superior Ave., 


119 W. Center St.. 


Weston Hydraulics, 10919 Burbank Bivd., N. Holly- 
wood, Calif 

Weston Labs, Oakhill Road, Weston, Mass. 

Wetmore Hodges Associates, 806 Chestnut St., 
Redwood City, Calif 

Whaling City Marine, 
Mass 

Wheeler Insulated Wire, 150 E. Avrora, Waterbury, 
Conn 

White 
Conn 

White Rodgers Electric Co., 1209 Cass St., St. Louis, 


P.O. Box 94, N. Bedford, 


Development, 90 Lincoln Ave., Stamford, 


Mo 

White Tuning Corp., 421 W. 54th St., New York, 
ev. 

Whitehead And Co., Los Angeles, Calif. 

Whitehead Metal Products, 281 Albany St., Cam- 
bridge, Mass. 

Whitney And Son, Winchenden, Mass. 

Wm. R. Whittaker Co., 918 N. Citrus Ave., los 
Angeles, Colif. 

Wiancke Engineering Co., 
Altadena, Calif. 

Wickland Manufacturing, 610 S. Airways Parkway, 
Pasadena, Calif. 

Wico Electric, 42 Phelon Ave., W. Springfield, Mass. 

E. B. Wiggins Oil Tool, 3424 E. Olympic Bivd., 
Los Angeles, Calif. 

Wilcox Electric Co., 1400 Chestnut St., Kansas City, 


255 N. Halstead St., 


Mo. 
R. S. Wilder, 26 Bedford St., Waltham, Mass. 
Wilks Precision Instrument Co., 4821 Bethesda Ave., 
Bethesda, Md. 
Will Corp, 37 Russel St., Rochester, N. Y. 
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Willard Storage Battery, 246-286 E. 31st St., Cleve 
land, Ohio 

William And Mary College, Williamsburg, Va. 

Arthur D. Williams Co., 207 W. Bloomfield St 
Rome, N. Y 

Brown Earl Williams, 918 Chestnut St., Philadelphic 
Pa. 

Williams College, Williamston, Mass 

Ed L. Williams, Concord, Mass 

Ewart Williams, 717 S. Hudson Ave., 
Calif 

Williams, Inc., Cincinnati, Ohio 

Willies Motors, 850 San Antonio Road, Palo Alto, 
Calif 

Willys Overland Inc., 
Ohio 

Ray M. Wilmotte Inc., 
ington, D. C. 

Wilson Albrecht Co., 3565 Wooddale Ave., Minne 
apolis, Minn 

H. W. Wilson Co., 950 University Ave., New York, 
N. Y 


Pasadena 


6225 Benore Road, Toledo, 


737 Warner Bidg., Wash 


Wallace R. Wilson, Evanston, Ili 

Winchester Electronics, Inc., New Milford, Conn. 

Wind Tunnel Institute, 180 Needham St., Newton, 
Mass 

Wind Turbine Co., E. Market St 
W. Chester, Pa 

Winkler Electric Co., 2401 
Ohio 

Winslow Co., 9 Liberty St., Newark, N. J 

Winters Crampton, Grandville, Mich 

Winthrop Stearns Inc., 33 Riverside Ave., 
N.Y 

Winzen Research, 8401 S. Lyndale Ave., 
Minn 

Wittenberg College, Springfield, Ohio 

C. F. Wolfe Inc., 416 59th St., Brooklyn, N. Y. 

Wollensak Optical, 850 Hudson Ave., Rochester, 
N.Y 

Wolmar Distributors, Utica, N. Y. 

Wood Electric, Newburyport, Mass. 

Woods Hole Oceanographic Institute, Woods Hole, 
Mass. 

Woodward Governor Co., Rockford, til. 


Pennsylvania R.R., 
Concord St., Cincinnati, 
Rensselaer, 


Minneapolis, 
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253 W. 28th St., New York, N. Y 
135 Crescent Road, New- 


Worklon Inc., 

Workshop Associates Inc., 
ton Heights, Moss 

T. W. Wormell, Cavendish Lab, Cambridge England 

Worthington Corp., 812 Race St., Cincinnati Ohio 

Wright Engineering Co 180 €£. California St 
Pasadena, Calif 

Wyandotte Chemical Corp., Alkoli Square 
dotte, Mich 

Wyeth Laborotories, 
more, Md. 


Wyan 


302 S. Central Ave., Bolti 


Y 


Yale And Towne Manufacturing Co., 
Bivd., Philadelphia, Pa 

Yale University, Derby Ave., 

Yardley industry, 138 Parsons 
Ohio 

Yardney Electric Co., 
N.Y 

Yellow Spring, Yellow Spring, Ohio 

H. L. Yoh And Co., 311-13 Walnut St., 
Pa 

York Corp., 659 E 

Young Development 
N 

Young Radiator Co 

Young, Richard E 
ville City, N. Y 

Youngstown Welding Eng. Co., 3700 Oakwood Ave., 


Ohio 
Zz 


Stephen Zand, 410 Shoreham Drive, Erie, Pa. 

Zator Co., 79 Milk St., Boston, Moss. 

Zeiss Aerotograph, Munich, Germany 

Zenith Optical Co., 220 Eighth St., 
W. Va 

Zenith Plastic, 1548 W. 135th St., Gardena, Calif 

Zenith Radio Corp., 6001 W. Dickens, Chicago, III 

Zinsco Electric Products, 729 Turner St., Los Angeles, 
Calif. 

F. Zwicky, 2065 Oakdale St., Pasadena, Calif 


Roosevelt 


New Haven, Conn 
Ave., Columbus, 


40-46 Leonard St., New York, 


Philadelphia, 


Cincinnati, Ohio 
A, Rocky Hill 


Sixth St., 
Lab, P.O. Box 


709 S. Marquette, Racine, Wis 
1808 N. New York Ave., Rock- 


Youngstown, 


Huntington, 





ASCOP SWITCHES 
PROVIDE ZERO DRIFT 


OF DC AMPLIFIERS IN GEDA ANALOG COMPUTERS 


GEDA A-14 


The ASCOP Type N Drift Compenso- 
tion Switch mokes the new and 
highly advanced Goodyear Aircraft 
Corporation GEDA A-14 Analog 
Computer a still more reliable and 
precise instrument for the electronic 
engineer. Designed to connect a 
single AC compensating amplifier in 
sequence to o number of DC com- 
puting omplifiers, the Type N corrects 
for zero drift or offset—with the 
result that data from GEDA is extremely 


accurate and reliable. The Type N is also ideal for 
other applications where a rotary compensator of high quality is desirable... and 
is but one of over 200 precision ASCOP switches for a wide variety of applications, 
designed by the leading manufacturer of rotary sampling switches. Write for 


complete details. 


APPLIED SCIENCE CORP. OF PRINCETON 


P. O. Box 44, Princeton, N. J. «+ 


Plainsboro 3-4141 


1641 S. La Cienega Bivd., Los Angeles, Calif. 


—=ascop 


Crestview 1-8870 
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THEY CAN RUN... 
")) BUT THEY CAN'T, HIDE! 


DM 





The “‘bogeys’’ never had it so bad. Successful infiltration of our skies by 
their manned aircraft is slimming away to the point of no return—thanks 
to Navy F4D Skyray fleet interceptors. 

The sleek, supersonic Skyray has a new stinger—Westinghouse Aero 13 
armament control system. Aero 13 employs search-track radar to find the 
target. The computer calculates the best attack course and firing informa- 
tion. The rest is wreckage! Weather and moonless night make no difference. 
The “‘bogeys”’ can run, but they can’t hide. 

The Aero 13 armament control system is another example of Westinghouse 
creative engineering to solve today’s problems—and tomorrow’s applications, 
as well. Information and engineering assistance in specific fields of airborne 
electronic systems are available to you from Westinghouse Electric 
Corporation, Air Arm Division, Friendship International Airport, 
Baltimore 27, Maryland. J-91050 


THE AIR ARM SYSTEMS FAMILY 
Fighter Armament Bomber Defense Flight Control 
Missile Guidance Special Purpose Systems Components 


WATCH WESTINGHOUSE! 


COVER THE PRESIDENTIAL CAMPAIGN ON C8S TV AND RAD/O! 


- 


Unique barrel-type package fits 
perfectly in the nose of the aircraft. 
Overhead slide-rail mounting pro- 
vides easy pull-out for service. 
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STAINLESS STEEL is the material from which Bell X-2 wing and tail are fabricated. Other X-2 pictures are on pages 


X-2 Hits 1,900 mph. to Set New Record 


Washington—The Bell X-2 rocket 
powered research plane has set a new 
unofficial world speed record of 1,900 
mph., almost three times the speed of 
sound. 

The X-2 was piloted by Lt. Col. 
rank K. (Pete) Everest and surpassed 
the former unofficial record of 1,650 
mph. and Mach 2.5 set by Maj. 
Charles Yeager flying the Bell X-1A in 
December 1953. The X-2 flight was 
763 mph. faster than the official world 
speed record set earlier this vear by the 
British Fairey Delta. 

At the altitudes where Col. Everest 
attained his maximum speed, the X-2 
reached Mach 2.9. The X-2 is powered 
bv a 15,000 Ib. thrust Curtiss-Wright 
rocket engine. 

The X-2 record was set late in July 
it the USAF Flight Test Center, Ed- 
wards AFB, but official announcement 
of the flight was censored by the De 
partment of Defense despite strong Ait 
l’orce pressure to release it. 

Gen. Nathan F. Twining, USAI 
Chief of Staff, had intended to announce 
the X-2 record in a recent speech at the 
National Press Club here, but all ref- 
erences to Col. Everest’s flight were de 
leted in last-minute censorship by De- 
fense Secretary Charles EF. Wilson and 
his assistant for public and legislative 
iffairs, Robert Tripp Ross. Gen. Twin- 
ing was-finally permitted to make a 
brief and vague reference to the X-2 
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record flight in his speech before the 
Air Force Association convention. 

Top level USAF officers, familia: 
with the high speed flight research pr 
gram and its technical implications, 
agreed that no military security was in 
volved in revealing the X-2’s maximum 
speed or altitude achievement. Gen 
uine military in the details 
of the performance parameters of the 
airframe and its rocket powerplant on 
its way to and from the peak speed and 
altitude and their application to th 
latest supersonic aircraft designs 

Defense Department censorship of 
the X-2 record flight preceded another 
bitter battle between USAF and As 
sistant Secretary Ross’ office in which 
the contents of a proposed guided mis 
sile forum presented by the Air Re 
search and Development Command 
were heavily censored, and the appear 
ance of Maj. Gen. B. A. Schriever, head 
of the USAF ballastic missiles program, 
canceled (see page 456). 

Ihe Bell X-2 fell considerably short 
of its maximum design performance of 
2,500 mph. on the 1,900 mph. flight 
Heat problems with the turbo-fuel 
pump prevented getting maximum 15, 
000 Ib. thrust from the Curtiss-Wright 
double-barreled rocket engine 

No unusual flight characteristic such 
as those experienced by Maj. Yeager 
in the X-1A were encountered during 


the X-2 high-speed runs. The X-2 


secrets lay 


72-73. 


was air launched from a B-50 mother 
ship and landed on its unusual nos« 
wheel and fuselage skid gear on the 
Rogers dry lake bed 

Second half of the Bell X-2 high 
speed research program will be donc 
by Capt. Iven Kincheloe, Jr., a jet 
ice of the Korean war, who will attempt 
to push the research plane to its maxi 
mum altitude performance estimated 
it 120,000 ft., 30,000 ft. higher than the 
90,000 ft. unofficial record set by Maj 
Arthur Murray in the X-1A 

Capt. Kincheloe has begun several 
ittempts to extend the altitude limit 
ot piloted aircraft but was forced to 
ibort due to mechanical problems 

Ihe record flight in the X-2 marked 
the climax of a long and distinguished 
career as an experimental test pilot at 
Edwards AI'B for Col. Everest. It was 
his final assignment at the USAI 
Flight ‘Vest Center where he has been 
chief of the flight test operation labo 
ratorv. He has been one of the prin 
cipal high-speed research program 
pilots since the first supersonic flights 
of the Bell X-1 in the fall of 1947 
He has been assigned to attend the Air 
Universitv at Maxwell AFB. 

The Bell X-2 was built as part of 
the co-operative USAF, Navy and 
National Advisory Committee for 
Acronautics high-speed flight research 
program to extend limits of piloted air- 
craft into supersonic flight areas 
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The doctrine means that the USAF 


Guided Missiles Bar Disarmament, | wii ei ett wit on the shelf and 


assembly line and must get the greatest 


Complicate U.S. Task, AFA Told irssteie” Co." Ristings sia 



























this concept also dictates that all com- 
, By Claude Witze through radar that missile attack is un- bat torces must have sufficient material 
; der wa\ immediately available to them to sustain 

New Orleans—Introduction of guided “Or to make it more human, some them during the decisive phasc 
missiles as a tool of war will make dis- one could think he saw a missile attack In this age of supersonic speeds and 
armament impossible and vastly com in the warning equipment and start devastating weapons, we cannot rely 
plicate the task of keeping U. S. military retaliation.” upon rear-area build-ups cushioned br 
strength up to par, the Air Force Assn — comfortable margins of time and dis 
was warned last week at its tenth annual Combat Logistics tance. There will be no rear area. ‘The 
convention At the convention meeting on com front will be where our aerial weapons 

During a five-day session that saw lit bat logistics, Gen. Edwin W. Rawlings, strike and wherever the enemy ma 
tle attention paid to more-conventional chief of the Air Materiel Command, trike us.” 
weapon systems, T. F. Walkowicz, AFA told aircraft industry leaders that he Reli 
national director, warned fully expects major changes in logistics eliance on Management 
o The next war can be started by accl methods when the IC BM irives Gen Rawlings ilso emphasized that 
dent, whim, mechanical malfunction or The Air Materic] Command, he said, \MC’s job must be geared to full con 
by a relatively-small power emploving lready is laving plans for this shift ideration of the shortage in technical 
trickery In the meantime, he said, his pro and engineering personnel, as well as 
@ Once missiles are in America’s arsenal. giam is now keved to the issumption to the limitations on th imount and 
our entire concept of military logistics that when war starts with the mor tvpes of facilities the USAF can buil 
may be rewritten with industry being conventional weapons in present USAI Management,” h id, “must be d 
given more direct contact with the using units, it will be decided within 30 to 60 namic, aggressive and responsible. Man 
commands, climinating the need for al] davs iwement must consider the use of o 
or part of the Air Materiel Command's his concept is largelv responsible for csources in the light of our limitation 
present compli ited set up the Air Force policy, now almost a veal We will be certain losers if we stockpil 

old, that places great reliance upon the ge quantiti f antiquated equi] 
ICBM Means New Era urcraft industrv, with consideration of nent.’ 

Walkowicz said that the interconti uch factors as industrial compr lity Gen. Rawling iccompanied by 
nental ballistic missile will bring a new ind industrial acceleration Maj. Gen. Wilham O. Senter, comman 
cra of dangerous instability to the world 
since a target country will have almost 
no warning of attack. 






For this reason, Walkowicz said, it 
probably will be necessary for a d¢ 






mocracy to decentralize control over the 


means of making war, even to the level 






f a commander who has responsibilits 





| 
for pushing a button 

Walkowicz also pointed to the possi 
bility of a country such as the Soviet 










Union providing the intercontinental 
ballistic missile to a_relatively-smaller 
powcr, sav Egypt. In such a case, he 
said, an “apprentice dictator” could fire 






the weapon at Moscow, resulting in pos- 
sible retaliation against the U. S. by the 
Russians, who would look upon this 
country as the logical warmaker. 

Such an event, he added, might mean 
that the U.S. and Russia would destroy 
cach other, “leaving Nasser to run the 
is the Suez Canal.” 











world as well 







Missile Program Costs 





It also was pointed out that, since 
World War II, the U. S. has spent $5 
billion on the missile program, or two- 
and-one-half times the cost of the first 
atomic bomb. At present, there are 



















) 00,000 g : . 
ancl ee ee Lockheed X-7 Tests Ramjets 
Another possibility cited by Wal Lockheed X-7 supersonic ramjet test vehicle has been used during the last four years for 
kowicz is that of defense radar being development testing of Marquardt ramjets for the Boeing Bomare air defense missile 
fooled and causing an outbreak of war. (AW April 11, 1955, p. 9). The X-7 is air launched from a B-29 and driven to supersonic 
He said speed by a rocket booster. Ramjet cuts in when rocket booster reaches maximum accelera- 
“Sunspots or a severe electrical dis- tion. Parachute recovery system is used to retrieve the test vehicle. X-7 is also used to flight 





turbance could give the impression test other missile components. Most X-7 flight testing has been done at Holloman AFB. 
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Shock Wave at 18,000 mph. 


Nose cone model for an ICBM forms a shock wave in gasses in a shock tube at a speed of 
18,000 mph. The test was photographed by a Schlieren camera at the Everett, Mass., 
laboratory of the Avco Manufacturing Corp. Temperatures in the tube are 14 times the 
heat of the sun. Aviation Weck reported April 30 (page 53) that speeds approaching Mach 
25 and temperatures as high as 15,000F had been simulated in the shock tube by Avco. 


der of the Oklahoma City Air Materiel 
Arca 

Gen. Senter told the convention that 
50% of AMC’s modification and over 
haul work is being done by contractors 
He pointed up the complexity of these 
jobs when he revealed that the Okla- 
homa Citv Air Materiel Area had 
planned its maintenance and repair work 
on the Boeing B-52 through 1960 be 
fore the first Stratofortress was received 

I'wo convention speakers indicated 
that the advent of guided missiles ma\ 
have profound effects upon the USAI 
reserve system 

Lt. Gen. Charles B. Stone, head of 
the Continental Air Command, said 
there is a strong possibility that reserv- 
ists will man _ missile systems. He 
pointed out that, if this should come 
about, the regular Air Force would be 
able to give more attention to “those 
systems not at all practical for the part- 


time airman.” 

By this, Gen. Stone 
referring to the fact that it will become 
less-and-less practical for reservists to 
fly manned aircraft as supersonic speeds 
and vast electronic complications be 
come more common. Missiles, on the 
other hand, might be a practical weapon 
for the part-time airman 

David S. Smith, Assistant Secretary 
of the Air Force for Manpower and Per- 
sonnel, said introduction of new weapon 
systems “kill capability” 
for a given level of manpower. This, he 
dded, will have great impact upon the 
‘training, equipment ind composition 
of reserve components. He added 

“When the time comes to select ™ 
serve personnel for assignment to guided 
missile sites, their proficiency in engi 
neering and technical ficlds will be the 
deciding factor in determining their 
qualifications for the job 


ipparently was 


increases the 





sion. 


before other meetings. 





° 
Schriever Speech Canceled 

New Orleans—The scheduled appearance of Maj. Gen. Bernard A. Schriever, 
top USAF expert on the intercontinental ballistic missile, before the Air Force Asso 
ciation’s 10th annual convention was canceled last week on the eve of the first ses- 
Ihe apparent reason—Defense Department pressure. 

Gen. Schriever, commander of the Air Research and Development Command's 
Western Development Division, was scheduled to appear on the program with Lt. 
Gen. Thomas 8. Power, ARDC commander, and three other ARDC generals in an 
unclassified discussion of missiles. His name was scratched without explanation. 

It is known, however, that there was considerable discussion at the Pentagon 
about the contents of the paper Gen. Schriever had prepared. 
speculation here that the General may have abandoned the project because of the 
deletions made under Defense Department's increasingly-strict security attitude. 

Reliable sources at the convention, however, declared that the General was ready 
to attend but had been stopped by higher authority. 

Cleared portions of Gen. Schriever’s speech were later incorporated into the presen- 
tation of Brig. Gen. Don O. Ostrander, Gen. Power's assistant for guided missiles. 

The Pentagon also was reported to feel that, if Gen. Schriever appeared at the New 
Orleans meeting, it would be difficult to deny future requests for his appearance 


This led to 








Radford Skeptical 
Of B-52 Increase 

Washington—Adm. Arthur W. Rad- 
ford, chairman of the Joint Chiefs of 
Staff, has urged the Air Force not to 
“tic too much money on B-52 
production but to put more effort into 
finding a successor for the Bocing 
Stratofortress 

Adm R idford said he 
an aircraft might be available in Fiscal 
1958, “and I don’t whether it 
medium or heavy.’ 

In testimony before the Senate Air 
Investigating Subcommittce re 
week, the Admiral 
decision has to be made this vear on 
whether to increase the B-52 
bevond the presently-planned 500 air 
craft since the Air Force contract with 
the Boeing Airplane Co. extends through 
October, 1958. He added 

I foresee that the Air Force budget 
for Fiscal 1958 will have to 
monev cither to continue the B-52 or 
to buy another plane to keep the Stra- 
tegic Air Command forces modernized.’ 

The USAF, he said, now has “threc 
or four lines of attack”’ towards develop 
ing a B-52 successor. “It may be,” he 

“that there will 
even more radical approach to a solu 
tion of the than there ha 
been.” 

He also differed with earlier testimon 

Lt. Gen. Donald L. Putt, USAF 
deputy chief of staff for research and 
development, who said lack of funds is 
holding back development of the B-52 
sure that 
need is more money,” Adm 
Phe probably should 
some of their basic ip 
proaches.” Other points included 
e Estimates as to when guided missiles 
will be operational are generally overly 
optimistic 
e Unification of the 
USAI 


olve 


down” 
‘hopes” such 


care 


Power 


Icased last said no 


program 


provide 


idded have to be an 


problem 


replacement. “I am not so 
what they 
Radford 


orient 


said 


Army, Navv and 
into a single service “would not 
invthing. We could all go into 
the same uniform and we would still 
have compartmentation within — this 
single uniform 
eU. S. atomic weapon capability is 
moving “towards more powerful deter 
rents with smaller forces.” 
e Tendency of U. S. intelligence agen- 
overestimate Russian ait 
strength. ““There is good reason to be 
lieve that we normally overestimate 
Communist capabilities in almost every 
respect. In general, in the intelligence 
field they tend to err on the safe side 
“I think we are in a dangerous po 
-vis the Communists in that 
respect today, there has 
in almost hvsterical assumption of great 
capabilities on the part of the Com- 
munists, some of which, in my opinion, 
actually do not exist.” 


cics 1s to 


sition vis 


because been 
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TURNLOCK, contested as USAF fastener. 


. ry ‘ % 
Pending Test, USAF 
Drops Fastener Order 

Pending completion of some engi 
tests, the controversial 
called for the 
T'urnlock type panel 
has 
has 
Commander, Air 
Wright Patterson 


necring service 
technical order which 
exclusive use of 
fasteners in Au 


bee n 


Force maintenance 
rescinded, AvIATION WEEK 
learned from the 
Matcriel Command, 
AFB, Ohio 

1.0. 44H1-1-9 was a first 
in USAF attempt to reduce the variety 
ot types and SIZCS | 
pancl fastener AW April 16, p. 55 
Members of the airframe industrv and 
ill six of other tvpes f 
istencrs \ were aware of the order 
trongly o 1 to the Air Force’ 
Supph IV1S101 f AMC 


tl il” fastener 


step in 


| 
of quick oper iting 


manufacturers 
I 
stron 
choice of 
he Turnlock InIVEeTS 
Main te 
rame use! is that the Turnlock, duc 

be locked without 

up the 

the 
po ib] YT meccl c to think hi 
lly the panels were 


bjection of the 


panels com- 


job aol 


Letters AviaTIOn WeEexk from the 
presidents of (¢ lastener Corp 
Pachmavr Corp 


I 
rp. further amplified 
industry 


imlock 
ind 
the two fastener 
ue. 1. Mill 


Camlock, one of the 


sides of the 
Summers, president of 
threatened 
technical order 
lume in this tvpe of 
well over the 


hirms 


with sales cuts bv the 


present annual 


fastener several million 


mark), claimed that the action 
detrimental t 
May 14, p. 154 
Frank Pachmayr, president of Pach 
mavyr Corp., that others are 


free to produce the government owned 


Was 


free enterprise AW 


said since 
company’s investment of 
perfecting the ‘Turnlock 
has been in the best national interest 
(AW July 9, p. 122) 

The rescinding order, T.O.-0-1-44C, 
was issued by the Supply and Logistics 
Division of the Topeka Air Force Base. 


patent, his 
$500.000 mn 
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‘irst Half Financial Reports Are 
Mixed, But Generally Favorable 


flow 


pres¢ nted a 


First half reports beginning t 
from the aircraft 
picture of divergent performances w ith 
in the bore 
out predictions at the inception of th 
AV 


industry 


industrv, but on the whole 


vear that business would be good 
Mar. 12, p. 194 
Periodic investment 
summer report of Bache & Co., pointed 
to the high defense budget and substan 
tial backlogs as 
able outlook 
tinued wide variations in the 
re likely, 
hed producers 
The \ ilue 
bility in the 
but 
most 


analvses, as the 


indications of favor 
However, con 


industn 


financial 
the report says, with diversi 
outperforming the rest 
Survey not sta 

industry, 
considers current prices of 
urcraft fully discount o1 
overdiscount the earnings and dividends 


| nh 
iweregate for the 
that 
stocks 


in prospect for the coming vé 
Mid-vear board meetings and 
produced these individual cg 
the industry picture 
¢ General Dynamics Corp. 
Directors voted a three-for-two 
plit effective Oct. 10 and declared for 
Nov 10, the dav the iddi 
ibuted, 


+ ty; 


payment 
tional shares iT to b« distr 


quarterly dividend equi ilen 


cents a share on the share 


standing or 5 
plit 
As in the 


voted earlier last 


cents a share 


Boeing Ait 
month 
the desire of the corporat 
articipation by investors 
poration growth. Also 

the General Dynamics ste 
first-half 
S414 million compared with $342 mil 


ord sales ind carmings 


hon in the 1955 period in 
per share of $2.20 compared 
ind forecasts for the 


Backlog 


SSU jet 


immedi 


ture including ord 


Convair urliner, was estimated 
it $1.7 billion, and contract 
gotiation totalled $427 milli 
half net inc was $1] 
pared with $9.3 
of 1955 

e Martin Co. 


Earnings pet 


under 


OmMMNC 
million in the f 


share in 


reased to $] 

hare for the second quarter compat 
with 59 cents for the first, but 1X 
months earnings per share of $1.64 were 

decrease from the $2.05 for the first 
six months of 1955 

Martin reported a situation 
to that of Douglas Aircraft 
creased sales volume but lower earnings 
Martin sales for the first half of 195¢ 
$138 million compared with $12: 
million last vear. However 
income this year dropped to $8.7 
lion compared with $9.7 million and 


similar 


Co.—in 


were 
oper iting 


mil 


net income to $4.4 mill t 

million 

¢ Republic Aviation Corp 
Effects of the f 

ended in June VCT I | tf | l aro} 
ales for th« 5 


$163 


that 


strike 


million com] 
lion in the first 
for this \ 
from SY 
period last vear, 
fell from $6.47 
to $2 
Strike depleted 
flected in the thir 


said but consoida 


cCoTmnC 


lion 


38 in the fi 


re expectecc 
I he compan 
ders for th 
Responding 
tance of missiles 


beheve vill 


ment men 
he prim 
focus of militar Repubh 
leased a 34.001 sq g at Mine 
ola, | I. for it CG ‘ iles D 
n 
Renegotiation 
csulted In 
crnment r Si, 
ment of the Ne 
the net cost to R li is 
@ McDonnell Aircraft Corp. 
Peak kk ming klo 
roll ire 
ending 


tre 


CT idu il] 


Jun 
quired for 


r Fiscal 
@ Solar Aircraft Co. 
Annual ) 
ith the 
pleted 
the last vear in mi 


tvpes of jet engin 


report al 
I 
transifi 


Solar be 


turbine 


cngein 

new application 
Reports from 
but Britain exult 
der by ( 


month 


pital 

cxp wt tota 

which is within $ 

total rung up for 
Netherland 

has 

Airplane Corp build the 


pores >» net 


] 
icensed the 


| niendship pront 


mcrease of 2 ove! previo Be 
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PROTOTYPE of Cessna Model 620 with the four Continental GSO526-A engines running. 


a 


Powerplants, rated at 320 hp. takeoff, are 


mounted in underslung nacelles for maintenance accessibility. The airplane is on a taxi strip at Cessna’s Pawnee plant, which is adja 
cent to McConnell Air Force Base, Wichita, Kans. First flight of the pressurized executive transport will be made at the Air Force base. 


Cessna 620 Begins Taxi Tests 
‘To Prepare for Initial Flight 


W. H 

strumentation. 
Pressurization 

provided by an 


Cessna’s Model 620 four engine 
executive transport began taxi tests last 
weck. Following the pattern set in 
Cessna’s conservative, unrushed devel 
opment of the airplane, no date has 
been established vet for the first flight, 
which is to be made at McConnell Air 
Force Base adjoining Cessna’s Pawnec 
plant at Wichita 

“We will fly the airplane when we 
ire completely satisfied it’s ready to 
fly,” Cessna President Dwane L. Wal 
said. Wallace likewise sidestepped 
any formal statement of price, which 
has been described unofficially as in 
the $300,000 range (AW April 
». 66 

Week before last the Model 620 
prototype was rolled out of Cessna’s 
paint shop with a three color exterior 
paint. Familiarization, functional and 
cockpit tests were carried on last week 
to familiarize V. Dale Westfall, chief 
test pilot on the 620 project, and 


lace 
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Stinson, co-pilot, with the in 


and 
AiResearch gas 
ift fuselage, were 


uir-conditioning, 
tur- 


bine in the tested, 


and the landing gear, which had com- 


pleted 4,500 cycles in March in 

mockup, completed an additional 500 

cvcles. Flutter tests also were made 
Additional performance figures 

© Takeoff distance over a 50-ft. obstacle 

at sea level is 1,800 ft 

e Landing distance over the same ob- 

stacle is 2,250 ft 

© Rate of climb at sea level is approxi- 

mately 1,600 fpm 

¢ Maximum range is 1,700 mi. or more 

than 1,550 mi. with an average of one 

hour holding time 

e Endurance at 65% 

about 74 hr. 

© Takeoff gross weight is 13,650 Ib., 


power will be 


and landing gross is 13,000 Ib. 


Other specifications: 


e Span and length are 55 ft. and 41! 
ft. respectively. 

e Wing loading is 40.) lb. sq. ft 

@ Power loading is 10.6 lb. hp 

e Fuselage height and width is 54 in 
and 74 in. 

@ Overall height is 164 ft 
@ Wheel base is 12.7 ft 

18.3 ft 

e Fuel capacity is 535 gal 
outer wing panel and tip tanks 


C-130 Drops Record 
. . ry. 
Loads in Delivery Test 

Acrial delivery tests of the Lockheed 
C-130 Hercules turboprop cargo-trans 
port at the El Centro, Calif., Naval 
Auxiliary Air Station included dropping 
a 27,000-Ib. dummy load of iron and 
18 Type A-22 containers weighing 
29.000 Ib. 

Each established a record, Lockheed 
said. The one was the largest single 
load extracted by parachute from an 
airplane for aerial delivery, and_ the 
other was the largest multiple load 
ever dropped, and probably the heavi 
est cargo floating out of any aircraft, 


and tread is 


stored in 
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cither by parachute extraction or tilt- 
ing out an open door. 

In other flights, the C-130 dropped 
1 road grading machine, weighing 
19,000 Ib., and a 40mm. gun mount, 
weighing 7,500 Ib., as combination 
load 

One of the first multiple drops of 
three units also was made. It consisted 
of an M-55 gun mount, a 105mm 
howitzer, and an Army jeep, the total 
weight 14,500 Ib 

['wenty-five paratroopers made the 
first jumps from the C-130 after articu- 


lated dummies had been dropped. ‘The 
jumps were both free fall, where the 
jumper pulls his own rip cord, and 
line, in which the chutes are 


an anchor line in the ai 


static 
extracted by 
plane 
Phirty-seven drops were made in the 
weeks of testing, using two to six cargo 
parachutes. In the case of the 27,000 
lb. dummy load of iron, dropped from 
2,000 ft., six 100-ft. cargo par ichutes 
lowered the load and platform to the 
ground. The 18 A-22 containers each 


had individual parachutes. 


President’s Airways Request Cut 


Washington—The House of Repre 
sentatives, m a final action before the 
of the 84th Congress, trimmed 
$23 million from the $68 million re 
quested by President Eisenhower to 
telescope the Civil Aeronautics Ad 
ministration’s five-year federal airwavs 
program into three years (AW July 23, 
p. 40 

Ihe Senate, after originally voting 
the full amount, later agreed to accept 
the House cut to $45 million. Presi 
dent Eisenhower’s request for the addi 
tional funds was made as a result of the 
mid-air collision of two airliners over 
Grand Canyon (see page 463). 

Other actions taken by Congress in 
its rush to close the session included 
e Talos. Congress refused to appropri- 
ate $16.4 million for construction of 
Air Force launching facilities for the 
l'alos missile, competitor in the conti 
nental air defense role with the Army’s 
Nike. The Army was voted approxi 
mately $137 million for new Nike in 
stallations 
© Re-equipment Financing. 
longed debate, the House recommitted 

effect, killed—legislation that 
have permitted subsidized au 
lines to set aside earnings from the sale 
yf equipment for the purchase of new 
quipment without having the earnings 
deducted from their subsidy alloca 
tion. The vote to recommit was 196 to 
153. The Senate previously had passed 
substantial 53-to-22 


4 lose 


After pro 


or, in 
, 
would 


the measure by a 
vote 

e Government Salaries. Substantial in 
creases in executive salaries were voted 
by Congress. These included: chairman 
of Civil Aeronautics Board, $20,500 
from the present $15,000); CAB mem 
ber, $20,000 (from $15,000): Secretary 
of Defense, $25,000 (from $22,500): 
Deputy Secretary of Defense, $22,500 
from $20,000); Assistant Secretaries of 
Defense, $20,000 (from $15,000); Secre- 
taries of Army, Navy, and Air Force, 
$22,000 (from $18,000); Under Secre 
Assistant Secretaries of the 
services, $20,000 (from $15,000); 
idministrator of Civil Acronautics, $20, 
000 (from $15,000); director of Na- 


taries and 


AVIATION WEEK, August 6, 1956 


tional Advisory Committee for Aero 
nautics. $20,000 (from $17,500 

e Transportation ‘Tax. Legislation re 
moving the 10% airline transportation 
tax on travel to the Caribbean, Central 
America, Alaska and Hawaii was signed 
by the President 

e Prototype Testing. The House failed 
to act on legislation, passed by the 
Senate and approved by House Com 
merce Committee, which would au 
thorize the Civil Aeronautics Adminis 
tration $12.5 million for testing new 
tvpes of commercial aircraft 

e Airmail Postage. The Senate Post 
Office Committee killed legislation in 
creasing the airmail postage rate from 
six to seven cents an ounce 

@ Alaska-Hawaii Airlines. [he Presi 
dent signed a measure requiring th 
Civil Acronautics Board to grant per 
manent certificates to intra-Alaska and 
intra-Hawaii airlines 


News Digest 





BOAC will buy Boeing 707 
with British engines, industry 
in London report. Equipment commit 
tee recommendation to purchase 16 may 
be cut to eight, with options for eight 
more, it is reported 


equipped 


sources 


Folland Gnat prototype crashed on 
test flight last week. Folland chief test 
pilot E. A. Tennant ejected safely at 
1,000 ft. altitude. Company said ait 
craft was making high-speed run 


First flights have been made by Bris- 
tol Britannia long fuselage 301 and 
Vickers Viscount 800, also a long fuse- 
lage model 


Bell Aircraft Corp. stockholders voted 
to establish Helicopter Division in Ft. 
Worth, Tex., as wholly owned sub 
sidiary. Number of directors was in- 
creased from 15 to 16, and approval of 
stock option and deferred 
incentive compensation plans were ap 
proved for key personnel 


incentive 
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RCAF began tests of Beechcraft 
Model 73 Jet Mentor at Wichita, Kans., 
it meets require- 
trainer 


to determine whether 


ments for Canadian primary 


Nuclear specialist has been hired b 
Aircraft Corp., to pick a field 
might develop nuclear 


Fred Grisak, 


nuclear engineer 


l’emco 
where 
capability 
former Convair seni 
who was in charge of preliminary design 
testing on B-3¢ 


company 
Engineer is 


of reactor Convair is 


Republic F-105, christened Thunder 
chief, is described by company as having 
short, very thin swept back wings and 
Intake ducts 


wing root 


long cvlindrical fuselage 
for turbojet engine are in 
One-piece fiving tail (stabilator) is set 
low on aft fuselage, on the underside 
f which is located a ventral fin for 
lateral stability. 


Airborne countermeasures equipment 
to mask airplane from ground radar by 
transmission of signal on same fi 
quency will be manufactured by General 
Electric’s Light Military Equipment 
Department under $43 million USAI 
contract 

Regulus II missile, a 
longer-range version of Regulus surface 
to surface missile, will be built for Nav 
by Chance Vought Aircraft. Regulus 
Il, which has been flight tested success- 
fully, will be used on surface ships and 
Contract 


supe rsonic, 


submarines and at shore bases 


s for $12 million 


Manufacturing Co 
compressor rotors for J79 
Haute, Ind., 
works under multi-million dollar con- 
tract with General Electric Co 


Allis-Chalmers 
bi uld 


turbojet engines at 


will 
| CrT¢ 





Lockheed’s X-17 

New Orleans—Lockheed’s X-17 hyper- 
sonic test missile for the intercontinental 
ballistic missile program was referred to 
at the Air Force Assn. convention. First 
identified by Aviation Week (May 21, p. 
23), as a three stage missile using solid 
propellant rocket motors, the X-17 is be- 
ing used to study the “critical problems 
of bringing the intercontinental ballistic 
missile back into the earth’s atmosphere 
from outer space.” Launchings are made 
at Patrick AFB. The test missile is fired 
into the where it 
“plunges at tremendous speeds” back 
into the earth’s atmosphere. Lockheed’s 
Missile Division 
among other factors, atmospheric heating 
effects and various 
Defense 


ionosphere from 


uses it to investigate, 


the suitability of 
metals. Department 
policies prevented mention of the X-17 
designation in the speech by Brig. Gen, 
Don R. Ostrander, ARDC’s assistant for 


guided missiles. 


security 




















Cline Elootric 


" HELPS MAKE TRUTH OF SCIENCE FICTION 





Reaching into the future for a problem and 
solving it today, Cline Electric Manufacturing 
Company is helping to make the fabulous 
world of tomorrow come true. 
Developments such as Cline's wide- 
frequency-range Magnetic Amplifier Exciter 
Voltage Regulator and Magnetic Speed 
Positioning Devices for aircraft reflect 
Cline’s ability as a leading designer and 
supplier of electrical and electronic equipment. 


AIRCRAFT oe 
PRODUCTS 
DIVISION 


y ple Wy VID) AIS 7) a 








Cline Wide-Frequency Range (380-1000 “= 
Cycles) Magnetic Amplifier 
Exciter Voltage Regulators 


CLINE ELECTRIC MANUFACTURING COMPANY: 3405 West 47th Street+ Chicago 32, Illinois . 
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Commerce Scored for Airways Tangle 


By i Be Doty 


Commerce D« 
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with sharing direct 
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@ Settlement of the VOR/DME-Tacan 
Little excuse 


procrastination in thi 


predominance of military’ 


exists for fur 
matter,” it 


inp iSSC 
the I 
ce ‘ ] ire d 

Executive-Branch Failure 


Uhe charged the 
branch with failing to appreciate the 


report executive 


significance of civil aviation and its r 
q rests for priations 
The Department of Commerce 


mtinued — failure 


ipp! 
Was 
used of since 
W orld \W iI I] 
quate case fo 


trath 


f presenting “an ade 
necessary for air 
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funds 

ontrol and airport 
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tacitly implicated 

led against several 

he committee 

there has 

ippropriate, it 

to the timidity 


Stating its 


Go 
ZOV 


crnment groups said, 


that if 


tance fo 


been con 
gc measure 


branch in 


f the executive 
equirements.’ 
During the hearings, Charles Lowen 
Civil Aeronaut Administrator, first 
uggested that the CAA five-vear plan 
for trafic control could be “telescoped” 
three his was later con 
firmed by Commerce Secretary Sinclair 
Weeks. Later, prompted by the mid-air 
collision over Grand Canyon on June 
30, President Eisenhower requested an 
idditional $68,000,000 to help ac- 
celerate the program. 

Final the Presidential re- 
quest took some of the sting from the 
report’s criticism of the Commerce De- 


into years 


ction on 
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Passengers Board East German Airliner 


Two [1-14 airliners with the name of Deutsche Lufthansa, the East German airline, are parked 
at the line’s airport, Berlin-Diepensee. Mark on the rudders of the two Il-14s is the same 
emblem used by Lufthansa, West German airline. [l-14 has thrust augmentation system 
similar to that of Convair 440. 


Plane in background is a Czech Li-2. 


lubes are visible at rear of nacelle over waving passengers. 
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The emphasis is shifting 


It used to be that you would design 
an airframe for payload—and pro- 
vide minimum required instrumen- 
tation. 


The emphasis is shifting. 


In this new age of electronic mis- 
sile guidance and identification, the 
chicken is now the egg and the cart 
pulls the horse. Instrumentation 


comes first—after which a mobile 
container is designed that will carry 
it with greatest efficiency. 

This shift finds the sturdy shoul- 
ders of Stewart-Warner Electronics 
braced for the greater load. Stewart- 
Warner has pioneered in electronics 
for thirty years. Today, S-W Elec- 
tronics is pioneering in the strato- 
spheric electronics of tomorrow. 





STEWART 


sw ELECTRONICS 


a Division of Stewart-Warner Corp. 
aan oe N. Kostner Ave., Chicago 51, Ill. 
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“must not be used to nullify congres 
sional enactment.” 

While no recommendations wer 
made on the organizational structures 
of ACC and the Air Navigational Board 
the report criticized the “predominance 
of the military services” in both groups. 

Surprise was expressed that the Civil 
Acronautics Administration is not 
member of either body while the De 
fense Department and the three mili 
tary services are represented on both. 
“This conflicts with our tradition of 
vesting final authority in civil, rather 
than military officials.” 


Tacan Dispute 


The VOR/DME-Tacan dispute was 
cited as an example of the lack of plan 
ning and direction of aviation problems 
within the federal government. The r« 
port said “valuable time already lost 
can never be recaptured,” and that the 
controversy should be settled within the 

0 to 40 days after August 20 as prom 
ised by Rothschild 

Ihe hearings, which began Junc 
were conducted by the House Govern- 


ment Operations Subcommittee headed 


by Rep. Robert Mollohan (D.-W. V 


CAB Begins Hearings 
On Mid-Air Collision 


Washington—Public hearings on the 
l'rans World Airlines-United Air Lines 
Grand Canvon crash began in Washing 
ton last weck with the introduction of 
two surprise witnesses who said they 
saw the TWA Super Constellation and 
United DC-7 collide on June 30. 

The two witnesses, Mr. and Mrs 
Fugene J. Siefer, told Civil Aeronautics 
Board investigators thev saw two air- 
liners collide in the Grand Canvon area 
while thev were driving on U. S. High- 
wav 66 near Flagstaff, Ariz., en route to 
California from their home in Ottawa, 
Ohio 

Ihe Siefers waited until their return 
from their California vacation on July 
10 before they contacted the CAB 
through the editor of the Putnam 
County Standard 

Both witnesses said the two airplanes, 
which Mr. Siefer identified as Constella- 
tion and DC-7 types, appeared in a 
break between two large cloud forma- 
tions on converging courses. They said 
the airplanes collided, then remained 
joined together as they continued in 
level flight until obscured from view by 
i mountain. 

Siefer said the airplanes were in view 
less than ten seconds, and that he saw 
no smoke, flames or debris after they 
came together. The witness testified 
that the two planes continued to fly to 
the east after they collided “just like 
thev stuck together.” 
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Pachmayr 
guarter-turn 
universal 
grip range 
fastener 


Only Pachmayr 


gives you 
positive lock 
greater grip tolerance ye NS may 


Universal Fasteners for their 
instrument cases and rack structures, 


higher strength like the one illustrated below 


Pachmayr also serves other 
leading manufacturers 


e meets MIL-F-8490... WRITE FOR DATA. Find out how 
tas ‘ easily Pachmayr Fasteners solve any 

bd positive mechanical lock (not a panel and structure problem. Write 
spring ) a i today for complete specs and samples. 


e higher strength universal grip : 
range, essentially a nut-bolt 
combination... 
e offers more cost-saving, superior- 33 
performance advantages 
I) 


CORPORATION 


fastener division 


2222 SCUTH FIGUEROA STREET e LOS ANGELES 15, CALIFORNIA 
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EMPLOYMENT OPPORTUNITIES 
NATIONAL The Advertisements in this section Bic. PORT opportunities—execu- 


COVERAGE tive, management, technical, selling, office, skilled, manual, etc. 
~~ 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED RATES —— UNDISPLAYED 


The advertising rate is $27.60 per inch for all adver $2.10 per line, minimum 3 lines. To figure advance 
tising appearing om other than a contract basis payment count 5 average words as a line 
Contract rates quoted on request. Position Wanted Ads are % of above rate 
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- : for 4 consecutive insertions 


Subject to Agency Commission, Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK. P. 0. Box 12, N. Y. 36, N. Y., 
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Provides MIDWEST Opportunities for 
Experienced Engineers 


In South Bend, hundreds of professional people 
hove found a community odequotely satisfying 
for a highly educated way of life. Notre Dome 
Is an excellent center for technice!, gradvote 
study, os well os affording cultural opportunities. 


Immediate openings available in research, design, 

test and development: 
Electro-Mechonica!l Design 
Magnetic Amplifiers 
Nucleor Control Applicotions 


Rocket Circuitry 
AIRCRAFT JET FUEL SYSTEMS me Serve-Mecheniens 
Systems Evaluction 


Thermo-dynamics 
Transistori zation 
Vibration Analysis 


Computer Applications 
Heot Tronsfer 


~ 
AIRCRAFT LANDING GEAR mei oe 


Systems and Component Design or 
Testing 


Conventional! Brokes 


Hydroulic Systems 
AUTOMOTIVE COMPONENTS seme ie Mechanical Design ond Test 
Power Broke Reseorch 


Power Steering 


If you are interested in any of these engineering 
projects, send a summary of education ond ex- 
perience to: 


Technical Employment, 

Department S-8, 

BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 
401 Bendix Drive 

South Bend, Indiana 











Washington Alternate 
At Baltimore Studied 


Washington—The Civil Aeronautics 
Board has launched an investigation to 
determine whether a portion of Wash 
ington’s air trafic should be diverted 
to Baltimore’s Friendship International 
Airport to relieve air traffic congestion 
at Washington National Airport. 

The CAB will decide whether Wash- 
ington now has adequate airline service 
and whether Friendship should be 
designated alternate or co-terminal with 
Washington National Airport 

The CAB investigation was begun 
after Congress refused to appropriate 
funds to start construction on an alter- 
nate Washington airport at Burke, Va. 
Secretary of Commerce Sinclair Weeks 
asked the Board to consider diverting 
some Washington traffic to the Balti- 
more airport until new airport facilities 
are established at Washington 

Ihe administration asked Congress 
to approve a last minute $34 million 
appropriation to revive the Burke proj- 
ect which has been dormant since 1950. 
The Senate Appropriations Committee 
refused to approve the project and 
decided to set up a subcommittee to 
study it for possible action next spring. 


Airlines Report 
Big Profit Gains 


Four airlines have issued first half 
financial reports which described sub- 
stantial increases in traffic and profit. 
Ihe reports came on the heels of an 
investment firm report calling attention 
to the favorable market developments 
in the airline field (AW July 30, p. 41). 
@ United Airlines. Record trafic and 
revenues gave United the highest earn 
ings for any six-month pernod of its 


|» historv—$5.2 million after taxes, or 


$1.64 a share. It was a 23% increase 
over the first half of 1955 in which 
earnings of $4.2 million or $1.52 a 
share were reported. 

Total traffic increased 14% and rev- 

enue passenger traffic of 3,063,000 was a 
gain of 16%, both compared to the 
1955 period. Operating revenues for 
the first six months were $126 million, 
and operating expenses were $115 mil 
lion, each figure representing a 13% 
increase. First half federal and _ state 
income taxes were $6.1 million. Further 
trafic volume gains were predicted by 
W. A. Patterson, United president. 
e Continental Airlines net income in- 
creased 212%, from $157,869 for the 
first six months of 1955 to $493,218 
for the first half this vear. The earnings 
per share increase was from 33 cents to 
$1.04. 

Operating revenues total $9 million, 
a 25% increase of the $7.2 million for 
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the first half of 1955. Operating ex 
penses were $8.4 million, a 22% in 
crease over the $6.8 million for the first 
half of 1955. 

Continental extended until late Sep 
tember its option to purchase five Vis 
count 810/840 turbo-prop transports in 
iddition to the 15 it has ordered alread\ 
Purchase of the five additional planes 
depends on Continental’s route appli 
cations to serve Phoenix, Ariz., Palm 
Springs and San Diego, Calif., and San 
Francisco-Oakland and Dallas-Ft. Worth 
non-stop, and via cities in Nevada, Ari 
zona, New Mexico and Texas 
e Slick Airways Inc. reported a net in 
come of $406,000 after taxes, equal to 
48 cents a share. The carrier lost $531,- 
000 after recovery of prior vear taxes 
last veat 

Gross revenues for the first half of 
1956 were $10.1 million. Last vear the 
were $4.6 million. Slick carried 37,569, 
000 ton-miles of freight and passengers, 

75 increase over the first half of 

1955. Mililitarv, contract and charter 
operations increased trafic 440% 
e American Airlines net earnings for 
the first six months of 1956 totaled 
739,000 exclusive of profit from air 
craft sales, the airline has reported. An 
idditional $932,000 profit from the sale 
of aircraft brought the total net to 
$10.671.000 

Last vear’s total net for the com 
parable period was $8,537,000 

During the 1956 period, American 
carried 3,814,302 passengers a total of 
2,343,933,000 passenger miles, an in 
crease of about 13.5% over last vear’s 
passenger-mile total. Air freight for the 
1956 period totaled 31,914,000 ton 
miles, an increase of 1.6%. 

Revenues for the first half of 195¢ 
reached $140,139,000, up 12.2% over 
1955 


CAB Fare Review Is 
Limited to Trunk Lines 


Washington—The Civil Aeronautics 
Board last weck rejected airline propos- 
ils to expand the General Passenger 
I'are Investigation and will limit its in 
vestigation to a review of the general 
level of trunk airline passenger fares. 

\ CAB order limited the issues in the 
case in an effort to hold down the size 
of the investigation and complete it by 
next summer. Local airlines will be per- 
mitted to intervene in the case, but their 
fares will not be under review. 

The purpose of the investigation, ac- 
cording to the CAB, is to explore the 
level of earnings of each of the 12 trunk 
airlines to determine whether the trav- 
cling public is being charged too much 
or too little. If the CAB decides fares 
should be changed, it will take across- 
the-board action to bring the general 


SO 
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the challenge 
of the 
unknown 


Watch the sky! 

Within months, Martin will open a new 
chapter in world history with the launching of 
the first of a series of earth satellites. 

If you are interested in the challenge of the 
unknown, remember this: 

No other engineering group in the world will 
learn more, sooner, about this final frontier of 
scientific exploration. 

If you think you'd like to go along, contact J. 
M. Hollyday, Dept. AW-08, The Martin Com- 
pany, Baltimore 3, Maryland. 
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fare level in line with a reasonable level 
of earnings. 

The general fare investigation was 
ordered as the result of mounting pres- 
sure from Congress. The Board decided 
to study the general level of trunkline 
fares, but interested parties were given 
a chance to comment on the issues in 
the case (AW June 18, p. 32 

The airlines argued that the case 
should be expanded to include various 
issues. Primarily, the carriers wanted the 
CAB to look into the economics of 
the fare structure, including the differ- 
ences between short-haul and long-haul 
charges 

The CAB decided to stick with its 
original plans for a limited investigation, 
but said it might go into the problems 
of the fare structure after the general 
revenue situation has been studied 


CAB Asks Suspension 


Of Four Irregulars 


Washington—Suspension of the oper- 
iting authoritv of four Large Irregular 
Carners involved in the Trans Ameri- 
can Airlines combine has been requested 
by the Civil Aeronautics Board Office of 
Compliance. 

The Compliance Office said the car- 
riers should be suspended for continued 
violations of a CAB order issued in 
July, 1955, which ordered nonscheduled 
airlines to stop operating a frequent or 
regular service 

The 1955 CAB decision revoked th¢ 
airlines’ operating authority and ordered 
them to cease and desist from operating 
frequent or regular service either to 
gether or individually. The Court of 
Appeals later stayed the Board’s order, 
except for the portion prohibiting indi- 
vidual regular services 

Now the Office of Compliance finds 
that the nonscheduled airlines—Trans 
American Airways, Twentieth Century 
Airlines, Trans National Airlines and 
Hemisphere Air Transport—have oper- 
ated frequent and regular service as in- 
dividuals in violation of the CAB order 
during the last quarter of 1955 and the 
first half of 1956. 


CAB Borrows B-57 
For High-Altitude Study 


Washington—The Civil Aeronautics 
Administration will receive a Martin 
B-57 jet bomber from the USAF some- 
time this month to help in its study 
of high-altitude air traffic control 

The B-57, which will be specially 
instrumented at the CAA Aeronauti- 
cal Center at Oklahoma City, will be 
placed in operation around Oct. 1. It 
will be used to evaluate the effective- 
ness of navigation aids, communica- 
tions equipment, radar and_ trafhic- 
control procedures above 15,000 ft. 
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ASK YOURSELF THESE QUESTIONS 


CHALLENGING 
OPPORTUNITIES IN 


AVIONICS 
INERTIAL SYSTEMS 


COMPUTERS 
(Digital and Analog) 


MISSILE GUIDANCE 


JET ENGINE 
FUEL CONTROLS 


with 
AC ELECTRONICS 


DIVISION 
OF 





GENERAL 
MOTORS 
Corporation 
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—IT WILL PAY YOU. 


Whether a Recent Graduate making his first choice or a veteran Engineer 
seeking that permanently RIGHT position, ask yourself the following questions 


MY TALENTS ARE BEST SUITED FOR? 
Engineers come all sizes, shapes and potentials. G.M.’s policy of 
decentralization creates individual opportunity for development 
and advancement. 


STARTING WAGE? POTENTIAL EARNINGS? 


At G.M. these two questions are best answered by another 
question—“How high is up?” Earnings both present and future 
are entirely dependent upon you. At AC you Tisseminn your 
earnings. 


PERMANENCY OF POSITION WITH AC? 
AC has been designated the official ELECTRONICS DIVISION 
for all General Motors Divisions. We are permanently dedicated 
to the research, development and manufacture of things 
Electronic . .. making America so it’s safer and better. 


RESEARCH FACILITIES? 
At AC you enjoy working with the latest and the finest of 
equipment and with the top men in the field. 


LIVING CONDITIONS? 
Are the finest possible in Milwaukee, America’s most progressive 
town combining big town cultural and civic advantages with 
small town hospitality. “An ideal town for ideal family living.” 
WHAT CAN AC DO FOR ME? 


Write us in strictest confidence... you will hear from us by return mail. 
Send us the coupon below... YOUR FUTURE DEPENDS UPON IT. 


AC The Electronics Division 
General Motors Corporation, Milwaukee 2, Wis. 


Send me fuil particulars about AC ENGINEERING OPPORTUNITIES 


(}) So you can better ‘‘tailor make” your offer to me I have attached a resume of my 
education and/or work experience. 


C) I will send it at a later date. 


Name 





Address 





City 











EMPLOYMENT OPPORTUNITIES 


We invite you to consider the outstanding career 


opportunities currently available in the avionics and 
industrial television fields at General Precision Lab- 
oratory, one of the companies in the GPE Group. 


Check these aspects of employment at GPL: 
@ Projects. GPL offers assignments in both the 
military and commercial phases of avionics, elec- 
tronics and television. You may work on missile 
~ guidance; navigation and bombing systems of both 
a Cs) a, the Doppler and inertial types; radar; analog and 
(/ TL . YUVA digital computers; simulators and trainers; airborne 
= Y data-processing systems; motion picture projection 
equipment and many aspects of the design and 
manufacture of broadcast, military and _ industrial 
VIVA television equipment. The scope of its research, de- 
velopment and production activities in wide areas 
enables GPL to offer a variety of assignments within 

Ey r the flexible structure of one organization. 

y y @ Some GPL Achievements. GPL is at the fore- 
Elerlwntes Cnpintty front of research, design, development and produc- 
tion in a number of fields. Its AN/APN-66 family 
G : of self-contained air navigation systems has been in 
jy e scheduled production for more than a year. In mil- 
{ lyhiredted th lions of operational miles in Air Force and Navy 
bombers, transports, patrol craft and hurricane 
hunters, they have demonstrated the best system 


c accuracies ever achieved by global navigators. They 
Yh e ° have recently been made standard equipment for 
“MMS additional types of military craft and their still fur- 


ther application to planes, bombing systems and 
guided missiles is anticipated In the civilian field, 


GPL’s RADAN Systems promise to solve the vital 


ff ~ avigational problems of the jet air liners. 
aul (Yalushnl "e , seme sae GPL poe en oe been the 


pioneer research and development of stereophonic 
Waa sound for motion-picture theatres, and the GPL 
7 — video recorder, with its remarkable electronic shut. 
DVohwition ter, found in 90 per cent of the recorder-equipped 
; TV stations in the country. GPL's extremely com- 
pact, highly sensitive i-TV camera—and widely 
used TV projector which throws bright, clear TV 
pictures onto wall-size screens—have opened new 
fields to closed-circuit television. 
. Organization. GPL. is organized in compact 
functional units, each located in its individual build- 
ing on a former estate in Westchester County. A 
pleasant environment and freedom for laboratory 
research and development supplant the administra- 
tive burdens and impersonal atmosphere frequently 
found in large engineering organizations. Facilities 


and equipment are the most modern available. And, 


because GPL is a member of the General Precision 


Equipment Group, you are part of a nationwide | 


GPL CAPACITIES organization with plants from coast to coast 
@ Policies. At GPL there are only two criteria that 


PRECISION MECHANICS, control your progress: your ability and your per- 
OPTICAL DEVICES, CERAMICS formance. Your achievements are promptly recog- 
nized and rewarded. Salaries and fringe benefits are 
TELEVISION outstanding. Generous financial assistance is pro- 


Studio, Theotre, Educetione!, Business, Industrie . s 
INSTRUMENTS. SERVOS. as vided for relocation expenses. 


—Trtovlic, Proven ant ng ene @ Location. You and your family may live as you 
____ GUIDANCE, CONTROL, SIMULATION choose in the city, suburban or country areas of 
AUTOMATIC COMPUTERS end COMPONENTS Westchester County free from the pressures of 
__BADAR, MICROWAVE, ULTRASONICS metropolitan living and without commuting prob- 
MOTION PICTURE ond AUDIO BQUIPMENT lems. Westchester has long been famed for its edu- 
SYSTEMS ENGINEERING cational, cultural and recreational resources. New 
Aeronouncal, Novel, industriel York City, world center for profe -ssional meetings, 

museums, theatres, sports, is less than 1 hr. away. 
Investigate these unusual career opportunities 
OOO Monuiocturing, with this pioneer and leader in the avionics and 
qadiet devatepment end coment television equipment fields. To arrange for a per- 
BOO Pilot monviocruring, sonal discussion of your future at GPL write to: 
Gredent devetepmest and sessneth G. H. Orgelman, Personne! Director. All inquiries 


will be acknowledged and held in strictest confidence. 














SION LABORATORY 


INCORPORATED 


63 BEDFORD ROAD. 
A SUBSEIDIARY OF 
PLEASGANTVILLE. NEW YORK 





rs 











™ 


Aero- 
dynamicist... 
to $10,500 

in this 
stimulating 
missile 

test 

work 


You will be challenged 
by the problems 
involved in analysis of 
long range missile 
performance from data 
acquired through 
external and internal 
instrumentation. 
Master’s degree plus 
courses in theoretical 
aerodynamics, trajectory 
analysis, advanced 
calculus and theory 

of flight. 


Join a scientific team 
at top level in this 
unprecedented work 
with a world leader 
in electronics. Ideal 
living conditions on 
Florida’s Central 
East Coast. 


To arrange confidential 
interview, send resume 
10 Mr. H. C. Lour, Dept. N-SH 


Missile Test Project 
PO Box 


elon, 
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EMPLOYMENT OPPORTUNITIES 





He makes 


guides himself along his chosen path utilizing the most 
modern facilities available to put his own ideas to work. 


a al y rl p For here individual thought and expression are encour- 


aged. Ideas are a prime commodity and every one gets 


to tomorrow a chance to mature. Here engineers, in transforming 
their own ideas into practical realities, find the stimula- 


tion of creative challenge and the satisfaction of realistic 


— accomplishment. 
This man is a creative engineer. Like other young men, 
he is interested in baseball. talks about taxes, is proud 
of his kids. But there’s something different about this 


If you are a creative engineer with faith in your ideas 
and confidence in your ability to make them work. 


particular young man. He’s a Goodyear Aircraft engi- there’s a challenging career waiting for you at Goodyear 
a] . . . - . . . . 

neer. And, each day when he passes through this door Aircraft. Our growth and diversification demand expan- 
. = = —s 5 : ’ , : , ‘ 

" . : s engineering staffs < . Ohio, : 
he leaves behind the world known to his friends and — of our ngineering staffs at both Akron hio and 
neighbors and crosees the threshold of tomorrow. Litchfield Park, Arizona. Opportunities are unlimited 
for creative engineers in all specialties. 
Of course “tomorrow” is not new to aviation engineers. 
‘ i . . Salaries and benefits are, of course, liberal. And if you 
For the whole industry is on the threshold of spectacular me : nti é Segeay i oe 
things to come. But, here again, there’s something dif wish to continue your academic studies, company-paid 
£ . . age 9 Ss § +4 ° aa; 7 . 2 P 
. . . *. Bs courses leading advanced degrees are . 
ferent about this particular door. Behind it lie many aii _ Wi — to advanced degrees are avail 
° °,¢ . . é e€ at nearby colleges. 
unique and exciting avenues of endeavor—airships, elec- = = a “8 
tronics, plastics, missiles, structures and many more — For further information on your career opportunities at 
examples of diversification rarely found under one roof. Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 


And this man, like all Goodyear Aircraft engineers, Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 
They‘re doing big things at 


GOODZYEAR AIRCRAFT 


THE TEAM TO TEAM WITH in AERONAUTICS 
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EMPLOYMENT OPPORTUNITIES 


SITY 


Stones 


An Engineer's success is measured by what sg knows... 
by his professional experience. 

WHAT STEPS ARE YOU TAKING TOWARD YOUR 
_ GROWTH AND STATURE IN THE FIELD? | 

E Bagievers.of ARO, Inc. have continuing opportunities to 
associate with the most advanced projects in the cero- 
_ neutical and propulsion fields. Personal contact with 


ond the industry men who design ond develop 


rit OP ha he 


TULLAHOMA, TENNESSEE 


ARNOT : INEERING DEVELOPMENT CENTER 


Knowledge of Military Specifications and 
formats required. Should be familiar with 
functional and environmental testing of 
specialized electro-mechanical, electronics 
equipment. Must be capable of interpret- 
ing engineering drawings. Some engineer- 
ing experience or formal engineering edu- 
cation is desirable. 


GM 
INERTIAL GUIDANCE 
SYSTEM PROGRAM 


ELECTRONICS DIV., 
Milwaukee 2, Wis. 


Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country 
Work with the top men in the field and 
with the finest test, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program 
New Plant facilities being added in subur- 
ban Milwaukee area 


To aid you in your professional advance- 
ment AC will provide financial assistance 
toward your Master's degree. A Graduate 
Program is available evenings at the Uni- 
versity of Wisconsin, Milwaukee. 


GM's Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recogni- 
tion for each Engineer hire 


Recent EE,ME 
Graduate Inquiries 
Also Invited 


Milwaukee offers ideal family living in a 
progressive neighborly community in cool, 
southern Wisconsin where swimming, boat- 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking. 

To arrange personal, confidential inter view 
in your locality send full facts about your- 
self today to 

Mr. John F. Heffinger 
Supervisor of 


Salaried Personnel 


Electronics Div. 
General Motors Corp. 
Milwaukee 2, Wis. 
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EMPLOYMENT OPPORTUNITIES 


TREMENDOUS, NEW FIELD OF OPPORTUNITY 


An artist’s conception 


NUCLEAR AIRCRAFT DESIGN AND DEVELOPMENT 


Convair in San Diego offers challenging and Aerodynamic, Dynamic, Hydrodynamic, 
very rewarding positions to engineers and scien- Nuclear, Propulsion Engineers and Aircraft 
tists in the long-range program of development Designers will enjoy tremendous growth 
of nuclear powered aircraft for the U.S. Navy. potential at all experience levels through par- 
Graduate Mechanical. Civil. Marine. Chemi- ticipation in the design and development of 
cal Engineers, Physicists and Nayal Architects NUCLEAR POWERED AIRCRAFT. 
without aircraft experience are invited to join To join this new team within our engineer's 
the important program of construction and engineering department, write at once. Address 
operation of NUCLEAR DEVELOPMENT FACILITIES resume to H. T. Brooks, Engineering Person- 


and operational and handling concepts. nel, Dept. 120 


=“ ONVAIR.,. 


>| A DIVISION OF GENERAL DYNAMICS CORPORATION 7 


3302 PACIFIC HIGHWAY + SAN DIEGO. CALIFORNIA 





EMPLOYMENT OPPORTUNITIES 








Engineer Your Future. With Vertol! | Pacialics 


RESEARCH 
“GROUP 


im 





Senior Level Openings 





in 
Microwaves 
Solid State Physics 
Radar Systems 
Reactor Shielding 


Several positions are open 





In Technical Research Group's 





George Powell, Staff Stress Engineer, Says: acweragl sot. Quelied 
scientists can choose from 


“VERTOL OFFERS cmong_ present programs on 


radar systems and compo- 


Exciting Cha | lenges a nd nents, nuclear resonance, elec- 


tro-magnetic theory, nuclear 


Unusual Opportunities in a | reactors, and airborne reactor 


shielding. These and other 


New Field of Aviation.” programs of study and de- 


velopment continue to pro- 








In addition to superb facilities for use by their exceptionally high vide opportunities for diversi- 


level engineering staff, VERTOL has a FUTURE unlike any other fied work. 
in the industry . . . it is tied to BOTH long-range military and 
commercial aircraft research programs designed to accomplish 
great things in the comparatively new field of Vertical Take-Off 
and Landing Aircraft. 


Directed and owned entirely 
by men with scientific training, 
TRG offers its services to in- 


oo dustry and the government. 
Interested? Well, you should be. . . for big things ARE happening Organized in 1953, TRG now 


here at VERTOL now! Enough, in fact, to warrant a steady, Rein ox Mell tank Ueattionl all 
personal growth to those with the foresight to look to the future, of about fifty, one-third of 


Why not investigate 
the engineering Openings HOw available i TRG’s offices, laboratories, 


and shop are centrally lo- 
DESIGN + POWER PLANT INSTALLATION + AERODYNAMICS + INSTRU- cated in New York City. 

MENTATION + TESTING (FLIGHT AND STRUCTURE) + EQUIPMENT 
VIBRATION + STRESS ANALYSIS + TRANSMISSIONS + AIRFRAMES 


whom are at the PhD level. 


Send your resume to FRANK COE, Mgr. Personnel Engineering 








PECHNICAI 

T - RESEARCH 
VER OL | GROUP 
V—Pircraft Conoration a 


MORTON, PENNSYLVANIA 
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In San Diego you're only minutes from desert, 
mountains, oceans, bays, other attractions. 


Solar offers challenging opportunities 
for engineers in the fields of 
gas turbine engines, airborne controls 
and advanced aircraft and 
missile components 


THREE GREAT ADVANTAGES are 
yours when you join Solar’s 
Engineering Division. You'll 
live in attractive San Diego. 
You'll work on advanced 
development and production 
projects that will utilize your 
best abilities. And you'll be 
working for a medium-size 
company—one where you get 
broader engineering experience 
than in larger firms, and where 
achievement is given quick 
recognition. 

Solar’s enlightened personnel 
policies provide a complete 
range of liberal benefits, includ- 
ing a profit sharing retirement 


plan. The Engineering Division 
has never terminated an engi- 
neer for lack of work. Extremely 
low turnover shows that engi- 
neers like Solar as a place to 
settle down for long range 
careers 

We'd like to tell you more 
about working for Solar, and 
living in San Diego. If you're 
looking for an exceptional 
opportunity, please send a brief 
outline of your qualifications, 
including educational back- 
ground, to Dale A. Cobb, Dept. 
E-105, Solar Aircraft Company, 
2200 Pacific Highway, San 
Diego 12, California. 


EMPLOYMENT OPPORTUNITIES 


LIVE BETTER AND ACHIEVE 
MORE IN SUNNY SAN DIEGO! 


San Diego’s year-round outdoor living makes it 
the finest place in the world to raise your family 


Solar’s engineers get broad engineering experi- 
ence, intimate knowledge of Solar’s products. 








SOLAR HAS PERMANENT OPENINGS FOR 
Project Engineers — Gas Turbine Development 
Project Engineer — Pneumatic Ducting Systems 

Chief of Engineering Test 
Combustion Engineers —- Gas Turbines 
Specifications Engineer ¢ Experimental Engineers 
Jesign Engineers 











SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
DES MOINES 


; 


DESIGNERS, DEVELOPERS AND MANUFACTURERS + GAS TURBINES - AIRCRAFT AND MISSILE COMPONENTS + BELLOWS - CONTROLS + COATINGS + METAL ALLOY PRODUCTS 
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EMPLOYMENT OPPORTUNITIES 


ffs GAMBLE? 


sure ... if the odds 
are in YOUR favor... 


DECISION /INC—nationwide specialists in re- 
cruitment of engineering personne!l—have an 
: ; active and enviable record in developing job 
SENIOR ENGINEERS ; _ | opportunities for men who want bigger sal- 
’ aries and a chance for greater personal 
. achievement 


P - | DECISION /INC is retained by more top- 
” ranking firms thruoeut the nation than 
any other organization to find the right 


man for each job. This confidential serv- 


7 O R T b E F U T U R E ice costs you nothing. 
: : It takes TIME—MONEY—EFFORT to im- 


prove your job situation. If you are an en- 
. ° ° gineer or scientist, particularly in the ELEC- 
Sylvania’s Advanced Research in the Field TRONIC—AERO-NAUTICAL or GUIDED- 
: ° MISSILE field, DECISION /INC will do this 

Can Stimulate Your Professional Growth ~ quickly, effectively at no cost to you. 


HOW? Our placement specialist de- 
velops a plan ‘“‘tailor-mads for you 
. —wh es a resume < o 
speaking. For the past several years the major emphasis at ; ee ee ee ok z 4 
: selected companies leading to confi- 
dential interviews at your conveni- 
new electronic developments in the aircraft radar counter- . ence and our client's expense 





Yes, airplanes and missiles are our business, in a manner of 
Sylvania’s Waltham Avionics Laboratory has been devoted to 


i PS Sy ‘s : ; sig *ngineers : : 

measures held. Sylvania’s electronic and physical design engineers NOW is the time for DECISION! 
All you do Now is... send us your 
ame, home address, job interest or 
lems posed by the advanced performance aircraft planned for tithe We ee it from there. : 


have been in from the very start on many of the Avionics prob- 





1960 and beyond. Sylvania’s job is the countermeasures system . 
; Write or phone: 


designed to protect these aircraft so they may successfully ; OLIVER P. BARDES 
accomplish their mission. | President — 
| | DECISION /INC 
Sylvania’s close connection with the aviation industry will 1460-4 FIRST NATIONAL 
continue, and we expect our Avionics Development Program to CAO 0186 
CINCINNATI 2, OHIO 
expand. We need many more Senior Engineering personnel for : GArfield 1-1700 


work involving microwave and antenna, computer, advanced elec- 
. F — Publishers of the authoritative Engineers’ Job Directory 


tronics, and mechanical design to keep pace with the demands 





of the aviation industry. We welcome the chance to discuss the 


opportunities offered by Sylvania’s Avionics Laboratory with you. ; § TEST 


For further information write to: 


MR. E. MOSTUE a ug 
Professional Placement Supervisor : 


SS SYLVANIA} ff ||| Opportunities In 
SYLVANIA ELECTRIC PRODUCTS INC E a FLORIDA 


Waltham Laboratories 


100 First Avenue : ; ; 
Waltham, Massachusette : Immediate openings available for 
P Senior Engineers and Scientists who 

Se =| sare seeking an opportunity for pro- 
fessional growth in the testing field. 
We are engaged in the evaluation of 
the latest developments in Air Force 
armaments and armament systems, in- 
cluding fire control systems, bombing 
systems, rockets, bombs and _ guns. 
This is permanent employment ct Eglin 
Air Force Base on the Gulf Coast of 


WE HAVE ATTRACTIVE OPENINGS IN . ca Florida. 
RESEARCH AND DEVELOPMENT PUBLIC RELATIONS 
Opportunities also available at West 


FOR 
i i ASSISTANT Orange, New Jersey, and Silver Spring, 
Mechanical Designer—Propeller or rotor 3 a fi ieteiaiiiaes tain —_ PY vied 
experience. d : ; : Tose: Pg aryland. 


Aerodynamicist- VTOL- performance. 
Stress Analyst-Aircraft experience. or public ou ave the To arrange a confidential interview, 


send resume to 





write 


To work on advanced ideas for helicopters be release and 
be oe 


and other VTOL’s. Your resume will organ. A bach on. . a es a om OF Tea 
treated confidentially and will receive uted industry desires 
gir comnae oat - | VITRO LABORATORIES 
4 Submit complete re ‘ tate age 
Write to: Administrative Engineer : api Milne sine pt : . 
2482, Aviation We Eglin Air Force Base 


KELLETT AIRCRAFT CORPORATION ee ieee ite ite at ame : 
P. O. Box 468 Camden 1, New Jersey Florida 
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EMPLOYMENT OPPORTUNITIES 





REPUBLIC KNOWS HOW 
0 FIT AN ENGINEER 


WITH AN OPPORTUNITY 


.-. how to select an advanced aircraft assignment 


that utilizes an individual engineer's 
professional know-how and creative talents 


r 


to the best advantage of the man and the company 


+». AT REPUBLIC AVIATION we don’t shove an engi- 
neer into a particular “slot,” just because an opening 
exists, without regard for his individual interests and 


capacities. 


..when a project is completed, we never push the pro- 
fessional staff “on to the street.”’ Instead, we plan ahead 
and have jobs ready for them. In fact, in the last decade, 
not a single engineer or scientist has been dropped at 


this company for lack of a suitable assignment. 


..when we hire a man at Republic, we like to think 
s “for keeps” if his work equals our expectations. 


Republic Aviation can follow this policy because we’ve 
been expanding for 25 years, not only in the design, 
development and production of advanced aircraft, but 
in the missiles field as well. A growth record like this is 
the best assurance of job permanence an able man can 
have. 


Proud as Republic men are of our many pioneering 
achievements in aircraft design, such as the F-84 Thun- 
derjet, F-84F Thunderstreak, RF-84F Thunderflash ~ 
and the incredible new F-105 and F-103, there’s no 
temptation to rest on past laurels here. In the highly 
competitive aircraft industry, it’s always the future that 
counts. 

This means that new openings are continually being 


created at Republic for professional men with sound 
technical knowledge and creative ideas. 


And Republic has a salary scale and benefits program 
that is a model for the industry. 





POSITIONS OPEN AT ALL LEVELS IN: 


Aerodynamics « Systems « Propulsion + Operations Research + Dynamics 
e Stress « Controls « Electronics « Staff Engineering + Electromechanics « 
Flight Test « Research « Thermodynamics «+ Flutter & Vibrations + Weights 
e Weapons Systems Analysis « Servo « Airframe & Mechanical Design «+ 
Analog Computers « Antennae « Controls Systems « Instrumentation 











An important adjunct to a Republic job is life on Long Island, fabulous playground of the East Coast. 
Please address complete resume outlining details of your technical background to: 


MISSILES: 

Administrative Engineer 

Mr. R. R. Reissig 

Hicksville, Long Island, N. Y. 


AIRCRAFT: 

Engineering Personnel Manager 
Mr. D. G. Reid 

Farmingdale, Long Island, N.Y. 


SPE FP EGE aaas AVIATIGYy 
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EMPLOYMENT OPPORTUNITIES 





AVION 


DIVISION 
ACF industries, Inc. 





Continues it’s policy of 
Dynamic Leadership 


in Electronic Development 








Challenging Research & 
Development Positions For: 


ELECTRONIC ENGINEERS 


Airborne Electronic & Missile Systems 
Equipment 


* Analog Computers . 

* Aircraft Navigation 
Aids 

* Magnetic Amplifiers ° 

* Microwave ° 


Openings At All Levels 


From Junior to Supervisory 


Magnetic Storage 
Devices 

* Radar 

Infra-Red 
Electro-Optics 





Field Service Representatives 


to represent AVION at permanet field loca- 
tions. Work will consist of design, maintenance 
and liaison with the customer. QUALIFICA- 
TIONS: Experience in one of the following: 
Radar; Computers; Fire Control Systems; Servo- 
mechanisms; Magnetic Amplifiers 





Top Per Diem ° Travel Allowances 








Call or write: 
Technical Employment Dept. 


Every inquiry will be answered 


Diition-raia Educational Plan 


AVION 9 d d ed Our liberal 
educational benef:ts pian enabies qualified employees 
to further their education either by taking courses 
leading to a degree, or courses pertinent to their 
assignments. 





Deeasion ideal for working & living 


Comfortable, convenient living provides optimum 
conditions te bring out the best of your capabilities. 


Suburban Paramus, N. J., offers countrified, neigh- 





borly nearby ... yet it is 
only 15 minutes from G. Washington Bridge and 
New York City’s superb cultural, educational and 
entertainment centers. 


Q.. are invited to join a leader 


Move to the forefront of your field . . . our impor- 
tant position im Electronics assures you of chal- 
lenging i on adv d projects . . . rapid 
recognition of your accomplishments . . . as well 
as high salary supplemented with many company- 
paid benefits. 





AVION DIVISION 


ACF INDUSTRIES. 


Route 17, Paramus, 


New Jersey 


INCORPORATED 


COlfax 1-4100 


Our Virginia Pilani: North Pitt Street, Alexandria, Va 











CESSNA AIRCRAFT COMPANY 


“Producers of the World’s Finest Executive Air Fleet’’ 
OFFERS 


UNUSUAL CAREER OPPORTUNITIES IN THE 
SALES AND SERVICE DIVISION 


Regional Sales Manager 


Must be competent pilot. 
Travel and headquarter in Wichita. 


Must have busi g t ex- 
perience. 


Minimum of 5 years experience in han- 
dling distributor-dealer organizations. 





Export Regional Service Managers and 
Domestic Regional Service Managers 


Must be competent pilots. 

A background of aircraft maintenance 
desirable. 

Travel and headquarter in Wichita. 
Must read and speak Spanish fluently 
for the export position. 


Cessna 


If you meet these requirements and are interested in unlimited opportunities with 
the world’s leading producer of executive aircraft, send your resume and recent photo 


3 i pi 
r 





to: Pr 


* Supervisor, Dept. AW, Cessna Aircraft Company, 5800 East 


Pawnee Road, Wichita, Kansas. (No phone calls, please). 

















‘lass. Adv. Div 


TEST ENGINEERS 


DO YOU LIKE YOUR 
ENVIRONMENT? 


Investigate the Environment creoted at 
AC for its Advanced Development Pro- 
grams on Missile Guidance and Air- 
craft Fire Control Systems. 


OUR 
ENVIRONMENTAL 
LABORATORY 


is one of the most Versatile Laboratories in 
the country and is in the process of o 
Major, Permanent Expansion. Men hired 
will enjoy working with the finest of test 


equipment and facilities, together with 


top men of the field. 


We are currently engaged in the following 
Types of Test Activities: 


VIBRATION TESTING 
COMPLEX WAVE ANALYSIS 
LOW TEMPERATURE - ALTITUDE 
HIGH TEMPERATURE 
RELIABILITY EVALUATION 
INSTRUMENTATION 

















Write Mr. J. Heffinger 
Supervisor of Salaried Personnel 


AC 
The Electronics Div. 
General Motors Corp. 
Milwovkee 2, Wis. 


WEAPONS 
SYSTEM 
SPECIALIST 


$15.000 


Advance development of broad new 
concepts applicable to the design 
of complete airborne systems, spe- 
cialization in feasibility studies of 
proposed solutions encompassing a 
wide range of techniques—-including 
radar, communications, 
and countermeasure. 


navigation 
Please submit resume to: 


P-2033 AVIATION WEEK 
P.O. Box 12, N.Y. 36, N.Y 
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LOYMENT 
EMP pERSON 


AppLicATION a 

D ACCURA 

ING A omrveTent - ae TO 

ENGINEER! a QUESTION Cee gg VISOR 
a te Be ING PERSONNE. ON 

aan me ram P 


With your ideas and experience in electronics, it’s ten to ENJOY THESE CONVENIENCES 
one you feel the need for a stimulating and vital outlet... 


with real promise for the future. @ Delaware Valley, Center of Industrial Activity 


@ Choice of City or Suburban Residence 

Here at Philco we welcome men with creative talents . . . ; ; 
men who enjoy seeking out new and unique ways to d hanaied Seneneeen he SS aan 

- Shyoy Seek Cw a ue ay oO oO P . 8 . 

JOY B oe 4 y , to Philadelphia's beautiful suburbs 

things in radar, microwave communications, underwater 
ordnance, guided missiles and high speed data processing. 
Great opportunities in electronic and mechanical industrial 
engineering and research are open to men who apply now. Schools and Colleges with Highest Ratings 


Abundant Shopping and Entertainment Centers 


New Houses, Apartments 


Even more, Philco has one of the most liberal profit- Near Seashore and Mountain Resorts 


sharing, retirement and insurance programs in all industry. Many Professional Society Chapters 


Long Range Industrial and Diverse Military Engineering Fields 


+ Guided Missiles -« Radar « TRANSAC Digital Computers + Underwater Ordnance + Bombing and Fire 

Control Systems + Servo-Mechanisms + Microwave Communication Systems + Infra-Red Devices + 

Transistor Circuit Application « Multiplex Equipment « Television Relay Systems + Industrial TV + Color 
Broadcast Equipment + Forward Scatter Communications + Fire Control Systems « REDAP 





Write, Phone Collect, or Apply in person to John F. Morrissey 
.»+» Your Inquiry will be held in Strictest Confidence 


PHILCO CORPORATION 


OVERNMENT AND . PHILADELPHIA 44 
NDUSTRIAL DIVISION PENNSYLVANIA 
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calculate 
the 
advantages 
of your 
future 

with 


“Condi” | 


in Southern 








California 











ster 


> 
hydraulics 
h SE “ 


ee 


~ 


electro 





mechanics 





W. C. Walker, Engineering Employment Mgr. 

Pacific Division, Bendix Aviation Corp. 

11600 Sherman Way, North Hollywood, Calif. 

1 am interested in this engineering field 

| am a graduate engineer with _.____. degree 


1 am not a graduate engineer but have _ 
years experience. 


Name 





e 
| 





* City Zone___State_ 
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COMBUSTION AND ‘cnn: 
PROPULSION RESEARCH 


Experiment Incorporated, a leading contributor to the 
development of missile propulsion systems for over 11 
years, is again expanding its operations. El’s programs 
cover a broad range of activities from fundamental re- 
search to design and fabrication of engines. 


ENGINEERS and SCIENTISTS with experience are needed for 
challenging and responsible positions in: 


@ Air-Turborocket Development @ Engine Component Design 
@ Rocket Design and Testing @ Propellant Development 
@ Fundamental Combustion Research 


Located in suburban Richmond for over a decade, the com 
pany offers completely modern facilities, attractive work 
ing conditions and opportunity for individual responsibility 
Living is pleasant in Richmond and the company maintains 
competitive salaries with liberal benefit programs. A relo 
cation allowance is provided new employees 


For descriptive brochure, address inquiries to Personnel Manager. 


EXPERIMENT INCORPORATED 
RICHMOND 2, VIRGINIA 
RESEARCH - DEVELOPMENT - ENGINEERING - PRODUCTION 


iii iii Wii) il 


ii 
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AN INVITATION 


TO ENGINEERS 
INTERESTED IN REAL ENGINEERING OPPORTUNITY 


To those who wish to explore, from a study standpoint, the newest in 
systems or missile guidance and radar—to engineers versed in circuit 
development and packaging or in hydraulic servo systems development 
—we extend an invitation to look into a position at Sanders. 


Yes, we have educational programs, fringe benefits, liberal salary scales 
BUT, more significant, at Sanders can also be found a breadth and depth 
of technical progress that will keep you on your toes and contribute 


much to your career 


The pace is fast, the work demands high skill and competence, but to 
those who qualify Sanders can offer a direct road to professional success. 


We think you'll also value—as we do—the relaxed living conditions 
here, in the beautiful New Hampshire hill country (less than an hour 
from downtown Boston). 


If you are an electronic or electromechanical engineer interested in real 
engineering opportunity, send your resume to D. H. Johnson. 


ANDERS 
JATE 


NASHUA NEW HAMPSHIRE 
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EMPLOYMENT OPPORTUNITIES 


SUBJECT: Hesign Engineering 


We need not tell you that an airplane like the 
CRUSADER (or a missile like the REGULUS) does 
not “just happen” after the preliminary design, air 
loads, and wind tunnel stages are nearly complete 

Your work is the difference between a mountain of 
figures and a completed airplane or missile 

That fact is easy to forget in this age of speciali- 
zation, as emphasis seems to shift to the supporting 
activities 

However, it should not be forgotten that the designer- 
on-the-board is the professional engineer who 
assimilates the mass of data and performs the eternal 
compromises demanded in airplane design 

Without him (and his draftsmen) the airplane does 
not, and cannot, “happen.” 


At Chance Vought, we are trying our best to dem- 


onstrate the importance of the designer — not only to 
him but to the rest of the engineering team 

This is our Opportunity to tell designers everywhere 
that they are important and if recognition cannot be 
found in their present positions then they should 
consider joining the engineering group whose teamwork 
designed the F8U-1 Crusader and is now designing 
even more advanced airplanes and missiles. Each 
engineer is on the team — and he knows he is needed! 

We have positions available at all levels for designers 
in airframe and mechanical components design; arma- 
ment, power plant, and electrical installation design; 
and production liaison 

Full company benefits include generous relocation 
allowances to Dallas, where we feel a real sense of per- 


sonal freedom in our clean and uncrowded surroundings. 


To arrange for a personal interview and a confidential 
evaluation of your qualifications, send a resumé 


of your background to: 


OUGHT AIRCRAFT 





EMPLOYMENT OPPORTUNITIES 





PROPULSION 
AERODYNAMICIST 


Experienced Aeronautical or Me- 
chanical engineer wanted to sup- 
ervise basic and applied research 
on the internal and external 
aerodynamic characteristics of 
jet engine exhaust systems. Ex- 
tensive research facilities, in- 
cluding an 8-ft. high-speed sub- 
sonic tunnel and new 17-in. 
transonic and supersonic wind 
tunnels, are available for experi- 
mental work. 


CONTINENTAL 


OFFERS YOU A WIDE FIELD FOR SPECIALIZATION 


Steady expansion of both research and production facilities at 
Continental Aviation & Engineering Corporation creates an in- 
creasing demand for qualified engineering personnel. Liberal 
salary benefits and a wide range of project activities on all 
phases of reciprocating and turbine engine development are yours 
when you join the Continental stoff. . . . If you hold a degree in 
engineering, physics or mathematics, contact CAE at the address 
below and investigate the opportunities that can be yours. 


wy 


ADDRESS: “Salaried Personnel” 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


1500 ALGONQUIN AVE DETROIT 15, MICHIGAN 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 


Applicants should have 
thorough background in the fun- 
damentals of jet propulsion, five 
years’ experience in related en- 
gineering work and proven abil- 
ity to plan and direct the efforts 
of a specialized group in this 
expanding area of research. 

For further information contact 


Mr. H. W. Miller 

Research Department 
United Aircraft Corporation 
East Hartford 8, Conn. 











#2 of a Series 





Engineers! 
Scientists ! 


Is your advance- 
ment keeping pace 
with your ability? 














If you are not pleased with 
your present position... if 

| | you just don’t seem to be doing 
| tirade the type of work you like to do 





.»» then we suggest you con 

tact us at once. 

We represent clients who retain 
us to secure qualified technical 
personne! for their ever expand 








ing research and engineering 


4 
Theres a better way to become a key man! | 
| programs. TCC can help you 
| find the position that will utilize 
TEAM UP WITH ALLIED RESEARCH = :sscrig 80 Se'' 
as well as satisfy your salary 


requirements and location pref- 


If you’re intent on using your head to unlock the door to success, do it the easy erence. 
¢ ‘ , Our service is completely con- 


way. Team up with ALLIED RESEARCH, and latch on to a young and | fidential with all contacts being 
os Dna —.e are . ’ . stiee eames . ick made at your residence. There 
growing group where there are plenty of opportunities for key men to click. a alee & alee os 


Write today to D. J. Fink. your whatsoever. 


Write, phone, or wire to- 
ALLIED RESEARCH ASSOCIATES, oth pt son ee 


INC | day for information which 
. 
43 Leon Street Boston, Mass. your cheleo 


will pet you “on vour 
Opportunities in these expanding fields: Theoretical and applied aerodynamics « Stability | | TECHNICAL CAREER CONSULTANTS 
and control « Aeroelasticity + Thermo-elasticity + Vibrations analysis + Applied mechanics 623 Tri-State Building 
Aircraft and guided missile studies + Weapons effects « High temperature physics + Spectroscopy Oe NS eee ae 
* 


Instrumentation + Radiation transfer 
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4 Engineers « Physicists 


@ Planned progress is the key to success for an individual as well 
as a business. 

@ Here at BURROUGHS we know where we are going... our 
course is charted and, like such advanced Intercontinental Ballistic Missiles 
as ATLAS and TITAN, we too are on the way up! 

More than 1,300 people and in excess of 200,000 
square feet of working space in our three centers, located 
in the Paoli area, testi] to our progress since 1954. 


SS > ie 


@ If YOU are an Engineer or Physicist ... ON THE WAY UP... 
why not make the ascent with us in the creation and development of the 
advanced new computer techniques which will be required to control the 
course, speed and altitude of such Intercontinental Ballistic Missiles as 
ATLAS and TITAN as they are propelled out into space beyond the earth’s 
atmosphere? 


~ , Se 
’ bid 
MWS ae Sees 


” ke rhe A 


@ Sage...IRBM...ICBM... are just a few of the many 
government projects under way at BURROUGHS RESEARCH CENTER 
where, and equally important, untold time and creative effort is also being 
spent by our scientists on new and better ways to improve the business 
machines which have given BURROUGHS the right to use the slogan: 


THE Foremost Name \N COMPUTATION 


To Meet Tomorrow’s Challenges Today 


Burroughs Invites Inquiries from Those Qualified As: 
© ELECTRICAL ENGINEERS © ELECTROMECHANICAL ENGINEERS 
@ MECHANICAL ENGINEERS © MECHANICAL DESIGN ENGINEERS 
@ MATHEMATICIANS © PHYSICISTS 


. in the following fields — Control Computers, Pulse Circuitry, Digital 
Computers, Optical Devices, High Speed Mechanisms, Guided Missiles, Solid State 
Circuitry, Electronic Packaging, Electrographic Recording Devices. 


Write or Telephone M. E. JENKINS, Placement Manager 


: 
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Near Historie Valley Forge 
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OPPORTUNITIES FOR 


CAREER a 


-——<— 


Cessna’s continuous planned expansion provides greater 
potential for security in your future as an experienced engineer. 
Commercial aviation’s “New Concept” . ,. Business Flying, 

offers new horizons for the engineer at Cessna. A balance of 
military and commercial projects provide diversification 

of assignments and unlimited opportunities for advancement 
and recognition. Join Cessna and grow with Cessna. 


STRUCTURES ENGINEERS—Assignments in 

w Aircraft comp load det t % Structural preliminary design analysis 
% Airframe component stress analysis xr Airframe static test analysis 

tr Compiete in-flight air-load survey programs 

vr Programming complex and detailed problems for our digital computer 


For comprehensive int tion write. Prof | Placement Supervisor, Department AW 








a Cessna AIRCRAFT COMPANY 





5800 EAST OO CAST PAWHEE « . WICHITA, _KANSAS 











@ air-borne systems engineers 


SEN @ project engineers on small rotating equipment 


@ instrument desi igners 


Work with a recognized + iy leader . . . expanding Avionic 
Division creates opportunities . . complete engineering, labora- 
tory and production facilities. 


We need men who want to get ahead on their own merits . . . 
who are willing to do a job , . . and be rewarded accordingly. 


You'll like Racine . . . our plant overlooks beautiful Lake 
Michigan . . . it’s just one hour to Chicago . . . and convenient 
to Wisconsin’ s famous North Woods lakes and resorts. 


Let's get acquainted. You are invited to write the Director of 
Industrial Relations today. All communications are strictly 
confidential, 


} MANUFACTURING CO. 


avionic division 


RACINE, WISCONSIN 











EXPANDING HELICOPTER PASSENGER 
PROGRAM HAS OPENINGS FOR: 


@ Passenger Reservations Personnel 
@ Supervising Accountant and Auditor Statistician 


Airline Experience Required. Address Reply To: 
Los Aneeses, AIRWAYS, INC. 


Box 45155, Airport Statio ‘, 
Los Angeles 45, California 











AERONAUTICAL ENGINEER 
An Eastern University has opening 
for head of established helicopter 
and VTOL Research Program. 
Salary commenaurate with experience and ability 


Please write 
P.2566, Aviation Week 


Class. Adv. Div. P.O. Box 12, N. Y. 36, N. ¥ 





ENGINEERS 


If vou have been looking for an Employment Agency 
that is skilled in the STATE OF TH t 
Technical Recruitment and RELIABILITY OF IN- 
FORMATION concerning bo sitions, why not com 
municate with us at once 
FIDELITY PERSONNEL ocnyess 
1218 Chestnut St . 7, Pa. 
Specialists in Aviation and aes nics 








A SAFETY MUST... 
A SKILLED PILOT 


Get the right man! Consult 
We'll supply him careft 
psychologically tested. Complete 
sultation service. 
PILOTS EMPLOVIAENTT AGENCY ——— 
Teterboro (N. J.) Airpor Atlas 8-1214 
Lockheed Air Term., Burbank, Cal., THornwall 4-3646 

















REPLIES (Bor No.) Address to office neares 
o This publication Classified Adv. Dit 
VEW YORK: P. 0. Bow 12 (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Poat 8t. (4) 
LOS ANGELES: 1125 W. 6th St. (17) 








POSITIONS VACANT 


Analysts—tTraffic & Economics, Executive 
offices in eastern city. Age 25-35 preferred. 
P-1155, Aviation Week. 


Experienced Aircraft Instrument Technician 
minimum 10 years experience, Alaska area 
Send complete resume first letter. P-2452, 


Aviation Week. 
| 


| Denver firm needs instrument engineer as 
| manager. Airborne equipment being sold in 


Rocky Mt. area. Profit sharing and part of 
business available. Excellent opportunity for 


| experienced man wanting to increase earn- 


ings. Empire 4-1300 or P-2513, Aviation 
Week. 


Helicopter Pilot wanted for Fiorida opera- 
tion. Commercial Bell experience preferable 
Include educational and flight background in 
first letter. P-2510, Aviation Week. 


POSITIONS WANTED 


Experienced Field Service Representative 
experience includes domestic and foreign 
service for leading airframe manufacturer 
Domestic experience includes operational, 
testing and assembly and repair liaison 
Foreign experience as senior European rep- 
resentation. Reason for change, to settle 
down preferably mid-west. Current salary 
$10,000, desires sales, service or contracts 
Background college, commerce and adminis- 


| tration. Private pilot 11 yrs. PW-2289, 


Aviation Week. 


os. Mech. Engr’r., 37 1800 Hrs. Ftr. Jet. 
Travel anywhere. Energetic, Adaptable. PW- 
2539, Aviation Week. 


Pilot—5200 hours—atr—smel—DC-3 type 
rating—ses-instructor. Presently employed 
as associate engineer in charge of telemetry 
(missile). Interested in similar work with 
possibility of either ground controller (mis- 
sile) or flight duty as pilot. Age 41, married. 
Require 30 days to sever present connection. 
PW-2549, Aviation Week. 





EXPERIENCED 
MANUFACTURED REPRESENTATIVE 
FOR WEST COAST 
Sales engineering with good acquaintance 
in the industry over an extended period. 
inquiries invited. Commission or? 


RA-2559, Aviation Week 
1125 W. 6 St., Los Angeles 17, Calif 
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ENGINEER, ME AE 


aero- thermodynamic 
development 


on NUCLEAR AIRCRAFT 
ENGINES UNITS 


The application of nuclear energy 


EMPLOYMENT OPPORTUNITIES 
to aircrait flight requires the pool 


ing of many contributory talents. ( 





Genera! Electric's ANP Department \ 
encourages the growth of such tal 
ents by offering the qualified engi 
neer a work-environment that frees 
his creativeness while increasing 
his value. 

Qualifications include 2 to 6 years 
experience in thermodynamics and 
aerodynamic development. Work in 
volves thermodynamic and fluid 
flow aspects of turbine type aircraft 
engines and components. 


OPENINGS AT CINCINNATI, OHIO 
and IDAHO FALLS, IDAHO 


Address replies, stating salary 
requirements to location you prefer 


W. J. KELLY L. A. MUNTHER 


P. O. Box 132 
Cincinnati, O 


P. O. Box 535 


Idaho Falls, Idaho 


GENERAL @@ ELECTRIC 








FOR RATES OR 

INFORMATION 

About Classified 
Advertising 


Contact The McGraw- 
Hill Office Nearest you 


ATLANTA, 3 

1321 Rhodes- 
Haverty Bidg. 
WAlnut 5778 


R. POWELL 
BOSTON, 16 
350 Park Square 
HUbbord 2-7160 


H. J. SWEGER, Jr 
CHICAGO, 11 


520 No. Michigan Ave. 


MOhowk 4-5800 
W. HIGGENS 


CINCINNATI, 37 
1825 Yorktown Rood 
Clifton Village, Apt. 2 
REdwood 1-3238 

G. MILLER 


CLEVELAND, 15 
1510 Hanna Bidg. 
SUperior 1-7000 
W. SULLIVAN 


DALLAS, 2 
Adolphus Tower 
Main & Akard Sts. 
PRospect 5064 

D. BILLIAN 


DETROIT, 26 

856 Penobscot Bidg. 
WOodword 2-1793 
W. STONE 


LOS ANGELES, 17 
1125 W. 6 St 
MAdison 6-9351 

C. McREYNOLDS 


NEW YORK, 36 
330 West 42nd St 
LOngacre 4-3000 
R. LAWLESS 

S. HENRY 

D. COSTER 

R. HATHAWAY 


PHILADELPHIA, 3 

17th & Sansom St. 
Rittenhouse 6-0670 
H. BOZARTH 

E. MINGLE 


SAN FRANCISCO, 4 
68 Post St. 

DOuglas 2-4600 

W. WOOLSTON 
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“Give me a place 

to stand... 

a lever 
and a rock and 

. 
will 
move 
the 


earth” 


\ 


Today, as in Archimedes time, many a scientist 
and engineer is stymied 
through lack of facilities for research, 
development and production 

of an “out of this world” idea. 
To such individuals, Farns- 
worth is “the place to stand, the lever and 
the rock” in these exciting and 
challenging fields: Missile guidance, control, 
and test equipment systems, micro- 
waves, radar and countermeasures, infra-red 
systems, industrial electronics, an- 
tennas, transistor and pulse circuitry and 

packaging. 


Your resume will receive 
immediate, confidential attention, 


Address Technical Employment Director 
FARNSWORTH ELECTRONICS COMPANY, FORT WAYNE, INDIANA 
A Division of International Telephone and Telegraph Corporation 





EMPLOYMENT OPPORTUNITIES 





HERE’S WHAT YOU CAN 
LOOK FORWARDTO ASA... 


FLIGHT ENGINEER 


WITH 


e A Career with a Future 
e Retirement Plan 


e Annual Sick Leave 


e Paid Vacation 
e Group Insurance 


e Liberal Free Transporta- 
tion for You and Your 
Family Each Year 











Yes, here is a career opportunity with a 
real future! You not only get all of these, 
and many more, benefits as a TWA Flight 
Engineer—you start out at $330 per month 
as a student—$485 per month as a Flight 

Engineer plus regular future salary increases. 
Beginning with the third year, 
Flight Engineers receive monthly base pay and 
guarantee of 60 hours of flight pay. 
Here are the qualifications: Between the ages 
of 23 to 35; normally 5’7” to 6’2” inclusive; 
high school diploma or equivalent; pass CAA 
Class II physical (no waivers). Technical quali- 
fications include: Broad A&E experience and 
must have CAA A&E Licenses before entering 
training class; pass examinations for student 
flight engineer. 
There’s a wonderful future waiting for you with 
WA. Write today to Mr. R. Paul Day, 
Employment Manager. 


TRANS WORLD AIRLINES 


MUNICIPAL AIRPORT 
KANSAS CITY, MO. 














MFP MOLE CHHOUWCES 


INERTIAL NAVIGATION © 


development program for arn advanced Atr Force métssilé 


Inertial Navigation offers the most advanced concept in guidance, 
requiring no terrestrial source of energy or information, no earth- 
bound direction once the ultimate destination is selected. It offers 
the most promising solution of the guidance problem for the long- 
range missile 


Immediate openings 
sory and 
Staff positions as 


for Superr 


well as for 
Senior Engineers, 
Eng 


Assoc 


While the principles are simple, the realization involves advanced 
creative engineering. ARMA's many successes in the creation of 
precision instruments and systems for navigation and fire control, 


neera, and 
ate Engineers, 





ARADA 


Division of American Bosch Arma Corporation 
Roosevelt Field, Garden City, Long Island, N. Y. 





1) : experienced in 
especially precision gyroscopic reference systems for all applica- . 
tions, fit it uniquely for a major role in this advanced area Systems Evaluation 

Gyroscopics 
The height of imaginative resourcefulness and engineering skill + 
are required to create the degree of precision —hitherto unattained Digital Computers 
— in the components essential to the guidance of advanced missile Accelerometers 
systems —the gyros, accelerometers, and computer elements. Minia- Telemetry 
turization must be coupled with extraordinary ability to provide Guidance Systems 
utmost accuracy under conditions of extreme velocities, tempera- 2m 288 
tures, and accelerations Reliability 
2 ia Stabilizing Devices 
There's significant scientific progress to be achieved at this leader- S : . 
ship company and individual renown to be won, by engineers ervomec anisms 
associated with ARMA'’s Inertial Navigation Program. Many sup- Automatic Controls 
plementary benefits make a career here doubly attractive. ARMA Thermodynamics 
engineers are currently working a 48 hour week at premium rates Environmental 
to meet a critical demand in the Defense Dept's missile program R h 
Moving allowances arranged hesearc 
Salary —up to $15,000 Weight Control 
(Commensurate with experience) Transformers 
Send resume in confidence to: Production 
Manager of Technical Personnel, Dept. 674 Test Equipment 
Standards 








SPECIAL SERVICES © 


| 
TO THE | 


AVIATION INDUSTRY | 








OVERHAUL & 
MAINTENANCE 











Inc. of Inc. of Inc. of 
St. Lovis Florida Toledo 
cambert Pompano Express 
Field Beach Airport Airport 
Maintenance Conversion Overhaul 


Specialists in 


Lodestar DC 3 


Beech 











PARTS & SUPPLIES 
ot ae 








Lambert Field 
St. Louis, Mo 


NAVCO ... =. 


Has wf st and ovrn Ss for —_— 
ODESTAR CH 
Radios 


Airtr Engines ) 
A.R.C. “Bendix Collins Lear Sperry Wilcox 
P&W Continental Wright Goodrich Goodyear 


CONNECTORS 


STOCK DELIVERY AUTHORIZED DISTRIBUTOR 
BENDIX CANNON IPC WINCHESTER 


2102 Market St., Phila a., LO 7-5285 


HAROLD H. POWELL CO. 














SALES REPRESENTATIVES 














Hi 
GEORGE E.8 8 fARRISACO.INC. 


SALES—ENGINEERING REPRESENTATIVES 
East Douglas Wichita, Kansas 
Regional Offices 
KANSAS CITY, FT. WORTH, ST. LOUIS 
DALLAS, CEDAR RAPIDS, DENVER & SEATTLE 








New Advertisements 


received by August 10th will 
appear in the August 20th issue 
subject to limitations of space 
available. 


Classified Advertising Division 


AVIATION WEEK 


Box 12 New York 36, N. Y 
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re. . 
Sega 


EMPLOYMENT OPPORTUNITIES 


engineers ... physicists 





SEARCHLIGHT 


ae. || Wea Opportunities at 
TWIN-BONANZA Motorola In Rj vereide 


LEASE CALIFORNIA 


Model C-50 Available. | | ] 
} 
| 








| 

| 
For Immediate Service! | 
Total time only 490 hours. i} . 
Excellent Radio. — One Owner. 





For details, call or write 


ATLANTIC AVIATION CORP. — - 
Teterboro Airport Teterboro, N. Jj ————— - — aces 
Phone ATlas 8-1740 > EE $$. 


New Govner fen Sens te 22™ || work in a WACATIONLAND 











Eo 
GP7 Transmitter Complete with 5 Tuning Units 
500-9000 KC, New $250.00 Ea. 0 1 Cost ; ; ivi 
Excess, $5000°00° * Original Cot ie | (vour family will love year-round outdoor living) 


Wanted to Buy Airplanes DC3, C47, C45, Aero AT6 


~~ 
Commanders, Lodestars, Top Prices Paid 
NATIONAL SURPLUS SALES CO WHILE you ADVANCE YOUR CAREER y 


Midwest's Largest 
1800-14 Chariotte Kansas City Mo 





This new Motorola Research Laboratory is expanding— | 
creating outstanding career opportunities for engineers, 








FOR SALE al 
EXECUTIVE DC-3 working on military research and development principally : 
Encollent Redie & A-12 Auto Piles related to guided missiles and weapons systems. You'll 
R-1830-75 Engines enjoy working in air conditioned comfort and well instru- 
Available immediately No Brokers Write mented laboratories ... with liberal employee benefits, 
FS-2571, Aviation Week including an attractive profit sharing plan. 
Michigan Ave., Chicago 11, I Here in relaxing Riverside you'll find planned communities, 





with modern shopping centers, advanced schools, and many 
fine buys in homes available (moving and travelling expenses 











JET ENGINES paid for family). Living will be easier and more fun in River- 
Westinghouse Type—J-30-20 side, where there’s more room to grow. 
FOR SALE At MOTOROLA IN RIVERSIDE HAS OPENINGS FOR: 
TEXAS AVIATION MATERIAL Electronic Engineers, Mechanical Engineers, Physicists 
3930 Ceder Springs Dallas 19, Texas and Mathematicians. 








| Research Laboratory 


























AIRPLANES WANTED | ® Military Operation Analysis * Microwave Systems 
Need 50 Bonanzas, Navions, 180’s, 170’s, * Analog Computor Flight Simulati * Missile Systems 
170’s, Aero fy mee om — Navions, | © Digital Computer Analysis * Circuit Design 
Will Buy Dealers Seocke Had or Used * Digital Computor Design *® Servo Mechanisms 
Vest Aircraft Co.'s Skyranch * Dynamics Analysis * Aerophysics 
SCE 6608, B ER 17. COLORADO for above positions write to: 
Mr. C. Koziol 
Dept. G 
WANTED 8330 Indiana Ave., Riverside, Calif 
CONVAIR 240 or 340 Excellent opportunities in PHOENIX and CHICAGO 
nel Gellleis ‘etna cid Ue OPENINGS IN PHOENIX OPENINGS IN CHICAGO 
W-2308, Aviation Week Electronic Engineers, Mechanical Engineers, Challenging positions in Two-Way 
1125 W. 6th St., Los Angeles 17, Calif Physicists, Metallurgists & Chemists. Gonmuataatingn. Bheewarts 
RESEARCH LABORATORY SEMI-CONDUCTOR DIVISION oc 7 . 
Microwave Antennas Transistor Application Radar and Military equipment, 
SPARKPLUGS WA NTED Nay —— Transistor Devices Television (Color), Radio Engineer 
Redar Systems ign Solid State Physics ‘ 
Surplus or used aircraft sparkplugs wanted. Highest | Cirevit Design Physical Chemistry ing and Field Engineering. 
Sarstin Star Nan ee cLE ci: | | Pega Mecheneel Deve ctaogia Enginewrin : 
L.S. 48; A.C.” 181, a hh R.S. i9-2R, i4-IR; RAC. ee og = Aegilestions Production Engineering For above positions write: 


oF R2-14-R; R-214; RN. 3/3: 59082, 61382 638", 
RADIO & ELECTRONICS SURPLUS 


For above positions write: For above positions write: Mr. L. 8. Wrenn 





Mr. C. Coulter Mr. V. Sorenson 
13933-9 Brush St. Detroit 3, Mich nn ° yt . om G ; 
see N. 56th St., 5005 E. McDowell Rd., 501 Augusta Blvd. 


Ariz. Phoenix, Ariz. Chicago 51, til. 





AIRCRAFT PRODUCTS 
WANTED FOR MANUFACTURE 


Will buy ovtright—Prints; Tooling; Ports; . 
Etc., also Corporate Setup j Pa 
A-N proprietary items especially wanted. fe ce >. 
ers oe  F 
> 


COLLINS AIRCRAFT CORPORATION 
1711 W. Florence Ave. Inglewood, California 
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SEARCHLIGHT SECTION 





aircraft (270 m.p.h.). 
size (9%4’ 
steps at rear. 


(engines zero T.S.O.). 





615 Meadows Bidg. « 


MARTIN 202 


Fast - quiet — the fastest and quietest of post-war twin-engine 


Spacious cabin — will provide executive interior of superlative 
wide x 7’ tall x 33%’ 
Modern — low-wing, flush riveted, tricycle gear, built-in hydraulic 


In excellent condition — operated in scheduled airline service 


REASONABLY PRICED — Will also consider outright sale 
This aircraft identical to others currently used by scheduled airlines. 
Believe scheduled airline maintenance can be secured. 
ness directives current. Send inquiries direct to owners — 
PIONEER AERONAUTICAL SERVICES 


Dallas, Texas * 


IDEAL FOR 
AIR BORNE 
ELECTRONIC 
TEST BEDS 


FOR LEASE 


long). 


All airworthi- 


FOrest 8-6182 











FOR SALE 


1 LOCKHEED LODESTAR 
Model 18—Ser. 


1 LOCKHEED 14 


No. 2482—Flush riveted 


Excellent Condition. Formerly Airline President's personal plane 


Aircraft available for immediate inspection and delivery at our 
Miami facility. 


AIR CORP. OF MIAMI 
P.O. Box 425 
Miami International 


AIR CORPORATION OF MIAMI 
550 Fifth Ave. 
New York, N. Y. 








PRATT & WHITNEY 
1830-92 ENGINES 


CAA APPROVED SHOP 


Zero time since major 
overhaul. 
Chromed Harness & Push 
Rod Housings 
Scintilla Magnetos 
New Rubber Leads 
Metallized Cylinders 
Standard engine warranty 


3 AVAILABLE RIGHT NOW 
CAN SHIP SAME DAY ORDER RECEIVED 


FORT WAYNE INDIANA 


CONSTELLATION 
SPARES 
AVAILABLE 


Lockheed 749 Airframe Parts 
Wright R3350 BD-1 Engine Parts 
Curtiss-Wright Propeller Parts 
Accessories and Instruments 
New or NTSO 
Four R3350 BD-1 Engines NTSO 


CALL OR WRITE 


CAPITAL AIRLINES 


National Airport Washington, D. C. 
Attention: GEORGE PORTER 











COLLINS 
BENDIX 
SPERRY 
LEAR 
ARC 


AIRWAYS Te 


ROCHESTER AlRPORT 
PHONE GENESEE 730! 


ROCHESTER 11, N.Y. 


RADAR + DME 


AUTOMATIC PILOTS 
NAVIGATION AND 
COMMUNICATION SYSTEMS 


Deal Directly 
with Owner 


HANGARS 


U.S. Navy type. 
120’ clear span 
by 200’ depth 

Doors 120'x28’ 


All Steel Constructed. Excellent 
monetary saving and good delivery 
if you are considering the construc- 
tion of a hangar of this size. 

>» TRADE-AYER COMPANY 


Linden Airport Linden, N. J) 
Hunter 6-7690 











Grumman Mallard 
SERIAL J-29 
Now in overhaul—can be finished 
to your colors and specifications. 


Airframe total time: 2300 hours 
Airframe time SOH: Zero hours 


Engine time SOH: 50 hours 
Sale or lease terms on request 


WILLIAM C. WOLD ASSOCIATES 


551 Fifth Avenue, New York 17, N. Y 
Cable: BILLWOLD Tel: Murray Hill 7-2050 








for sale 


De Havilland 


DOVE 


Airplane Time 1500 Hrs... . 
gines Total Time 850 Hrs.” 


“Mark Il En 


spare parts and Wentworth Tools 


Contact: Mr. Joe Barron 
Ashland Oil & Refining Company 


| 
! 
! 
! 
| 
| 
| 
| 
Dual American Instruments. Complete with 
| 
| 
| 
_! 


Ashland, Kentucky 
Le 





Immediate Delivery 
We stock, overhaul, ond install 


WRIGHT PRATT & WHITNEY 


R1820 R1830 


—202, —56, —72 —75, —92, —94 


R2000 R1340 R985 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field Inc. St. Lowis, Mo. 











Goose G21A 


Serial No. B76—Mfg. 1944 

Air Frame TT 3,245 

Engines NTSO 

Bendix TA!2 Transmitter 

Bendix RAIODB Receiver 

433F ADF 

7 pny wh incl. pilot 
Painted glacier grey hull & wings. Nassau biue 
speed line & engine A ‘ttn red trim. Executive 
interior, reclining chairs, bar, blue & grey up- 
holstery. Padded jump seat. Aircraft in top con- 
dition. Must be seen to be appreciated. 


Price $60,000. 


Lund Aviation (Canada) Ltd. 
Montreal Airport Dorval, Que. 
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SEARCHLIGHT SECTION 





Announcing 


Remmert-Werner of Florida, inc. 
at Pompano Beach airpor: 


complete airframe, engine, radio, and electronic maintenance, conversion, and overhaul for 


DC3 Lodestar D18S 
No Landing Fees 24 hour Line Service 80-91-100 Octane 


Four 4000’x150’ hard surface runways *Hangor, all steel and masonry, large enough 
122.8 Unicom—Night Lighting for Convair, with four side access, now under 
Customs Services available, Nassau construction 
clearance and survival kits 50 mechanics 


ON The Airport Next to Airport 


Golf—18 hole course Hillsboro Light House 

Ciubhouse, lounge Bahia Mar and Pompano Yacht Basins 
Restaurant 

Swimming pool Deep sea fishing, sail, king, marlin, etc 
Showers and lockers Business districts of Pompano Beach and Fort 
Cor rental Lauderdale (12 minutes 


30 miles or less from all points between Palm Beach and Miami 


* All services now available from special mobile shops 











Attractively Price 
EXECUTIVE ' WR : G HT— r & W 


DE HAVILLAND DOVE ENGINES & PARTS 


% This aircraft maintained “Like-New” 
condition by full time mechanic who 
has always travelled with ship. 


Series DH-104-6A 

Engines 

Gypsy Queen 70 MK 2 
Gross Weight 8800 LBS 
Fuel Capacity 268 U. S. Gal. 


Range 1000 miles — instrument 
1400 miles—still air range 


De-icing T r s Fluid type—2 hours 


oP’ 





Radio — Airline Standard (Collins 
Omni) 


General — Dual instrument panels 
tinted double windows 
Grimes Rotating Beacon 
Cabin-cockpit telephone— 
and many other extras 





Fully modified to current production 
standard 


Interior — D. H. Executive Seating for six. Pe, at : ¢ 
Specially built commissary — we 417 fp ! 7139 Vineland Avenue, 


toilet — 


North Hollywood, California 


Call or write: E. H. TAYLOR 
POplar 5-6202 


GEO. W. CROTHERS LIMITED 
1101 Millwood Rd., Toronto, Ont., Canada C ) R : 0 p A | | 0 ‘ STanley 7-8374 


MAyfair — 9101 











HELICOPTER 
SBe—ies See, Vay lew o> “Take a Heading for Reading” 


frame and engine time. 

Perfect Condition. for the BEST MAINTENANCE © OVERHAUL © MODIFICATION «© INSTALLATION 
EAST COAST AVIATION CORPORATION READING AVIATION SERVICE, INC. 
Bedford Airport Lexington 73, Mass. Municipal Airport Phone 3-5255 Reading, Pennsylvania 
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AIRPORT AND BUSINESS, 


FLYING DIRECTORY 


Get your FREE Aeronautical 
Planning Chart of the U.S. 


AVIATION WEEK offers 

this valuable U.S. Coast and Geodetic 
cross country flying aid free 

with your copy of 

the NEW AIRPORT AND 

BUSINESS FLYING DIRECTORY 


ANNOUNCING 


THE ALL NEW 1956-1957 AIRPORT AND BUSINESS FLYING DIRECTORY 


Just off the press . .. an accurate and detailed 276 page handbook of 


thousands of business flying’s vital facts and figures. 


This business flying handbook has been designed to meet the need expressed in your 
letters and personal interviews for a ready reference of the larest full-scale information 
about business flying and airport facilities... only $4.00. (We will bill your company 
if desired). LAST YEAR MANY ORDERS WERE UNFILLED DUE TO EARLY “SELL OUT.” 
BE SURE YOU GET YOURS... . FILL OUT COUPON AND MAIL IT NOW. 


FEATURES: 


EDITOR’S REPORT: Including the latest technical and 
business developments along with a forecast of future 
trends. 

EQUIPMENT: Pictures, detailed descriptions and specifi- 
cations of new aircraft and engines. 

AIRCRAFT CONVERSION: Includes a 2-page specifications 
table, especially compiled by the editors, lists the major con- 
version centers, technical data on the business-liners they 
produce, the number flying and current prices. 

AIRPORTS AND FACILITIES: 6,000 up-to-date airport list- 
ings and thousands of airport and flight facts are provided 
including locations, number and type of runways, lighting 
and field markings, approach obstructions, radio and weather 
facilities, repair and hangar facilities, out-of-state fuel taxes, 
restaurant and overnight service, etc. 

CAA, TRAFFIC, WEATHER, COMMUNICATIONS INFOR- 
MATION: ‘Maps of CAA regions and offices, air defense iden- 
tifications zones, U.S. Weather Bureau information and office 
phone numbers. 
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MAIL COUPON NOW! 


AIRPORT AND BUSINESS FLYING DIRECTORY 

330 West 42nd Street, New York 36, N. Y. 

Please send my copy of the AIRPORT AND BUSINESS FLYING 
DIRECTORY and free aeronautical chart of U.S. to the following 
oddress: 





Nome: 
Address: 
City: 
Company: 











Aviation Interest: 





Bill Compony Check enclosed $4.00 enclosed 
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Spherical end 


Flat end 


> 


Ball end 


af sated 


Crankpin end 


ait 


Conical end 


ELIS 


Trunnion end 


TORRINGTON Needle Rollers 
for the ultimate in load capacity at low cost 


High radial capacity in minimum 
space stems from full comple- 
ment of small-diameter rollers. 
Load zone contains maximum 
number of contact lines. 


“Oap zon 


High carbon chrome steel is care- 
fully hardened, ground and 
lapped to make each Needle 
Roller a precision part for long- 
life performance. 


\\\ iy, 
\\\l ne 
=f \\\S 
“7|\\\ 


Close tolerances on Needle Rollers are pa 

assured by stringent quality controls. > a 

Standard OD tolerance is .0002” but at PY 

rollers can be supplied with OD toler- : 

ance of .00005.” Tolerance on length ~ 

dimension depends-on end formation. gu > 
€ 


fp 


Mounted without races between 
hardened shaft and hardened 
housing (RC-60 recommended), 
Needle Rollers allow largest pos- 
sible shaft diameters. 


Fine finish contributes to efficient \1/ 
anti-friction performance. Needle WZ 


A 
Rollers are usually polished to 4-6 \\\ = 
rms, but finishes as fine as 1-3 are ~~ > 
available on special order- —t) \\\ 


Torrington Needle Rollers provide the lowest cost, highest 
capacity anti-friction bearings obtainable. They are manu- 
factured in a complete line to meet SAE and AFBMA 
specifications. Available in the inexpensive spherical end 
type or in other end shapes, they provide maximum retain- 
ment and fillet clearances or greater lip retainment. Needle 
Roller standards for material, heat treat, tolerance and 
finish are the highest in the industry. 

Good operating results with Needle Rollers require 
careful design of mating parts furnished by the user. The 
Engineering Department of The Torrington Company, 
with broad experience in applications of Needle Rollers, 
will be glad to give you technical advice on your needs. 


THE TORRINGTON COMPANY 
Torrington, Conn. . South Bend 21, Ind. 


District offices and distributors in principal cities 
of United States and Canada 


lfommx 
TORRINGTON BEARINGS (2 


Needie oe Spherical Roller oe Tapered Roller 


Cylindrical Roller oe Ball @ Needle Rollers 
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And wandering missiles mean lost 

dollars, poor preparedness. Helping 

to keep them on course, Century’s 

high pressure gas regulators act as 

sensitive guiding hands for many 

mechanical controls, regulating op- 

erating pressures of all gasses ex- 
actly as required. 

Solving today’s demanding mis- 
sile and jet aircraft control prob- 
lems with vision and effectiveness 
is a full time job for the highly 
skilled engineers who have made 
Pneumatics the dependable stock- 
in-trade of Century Controls Cor- 
poration. 
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Control problems welcomed . . . solutions, based upon Pneumatics, promptly submitted. 
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils... reporting back to you every 
significant innovation in technology, selling tac- 
tics, management strategy. He functions as your 
all-seeing, all-hearing, all-reporting business com- 
munications system. 


THE MAN WE MEAN IS A COMPOSITE of the editorial 
staff of this magazine. For, obviously, no one 
individual could ever accomplish such a vast 
business news job. It’s the result of many quali- 
fied men of diversified and specialized talents. 


AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which com- 
plements the editorial section of this magazine 
—the advertising pages. It’s been said that in a 
business publication the editorial pages tell “how 
they do it” — “they” being all the industry’s front 
line of innovators and improvers — and the ad- 
vertising pages tell “with what.” Each issue un- 
folds an industrial exposition before you — giving 
a ready panorama of up-to-date tools, materials, 
equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 
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Get everything you need and more 
\ 


Leach is staying ahead of new design re- 
quirements to give you reliable, precision 
performance under the most severe flight 


conditions: 


RESISTANCE TO GREATER SHOCK AND VIBRA- 
TION Leach exceeds MIL specs in ability to 
resist vibration and shock... 
+ DEPENDABILITY AT HIGHER TEMPERATURES— 
<i tt- nce ~~, , ; You get unfailing performance at tempera- 
ALTITUD! SSS ~ tures as high as 120°C. ambient... 
: SPACE-SAVING DESIGN—Leach system- 
designed relays feature square cans, give you 
20% more relays in the space required by 
round cans... 
OUTSTANDING RELIABILITY—Quality control 


assures peak performance. Latest designs in- 
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te ae 
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Y/ Py 


sure contaminant-free relays because of 
Leach’s leadership in the field of contamina- 


tion research and development. 


Leach offers a family of avionic relays which 
are more than a match for the accuracy de- 
manded by today’s...and tomorrow’s air- 
craft and missile systems. That’s why you 
find designers depending more and more on 
Leach when system reliability is vital and 
components must not fail! 


Send for the latest Leach Relay 
Handbook . .. your best starting 
point when selecting any relay. 


CORPORATION \ LEACH RELAY DIVISION 


\ 5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 
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| ~/ His weapon—Chance Vought's supersonic inter- 
ceptor—while infinitely more complex, it must 
be just as reliable as his forebearer’s sword. 


Sub-systems such os this Servo- 
mechonisms, Inc., Angle of Attack 
and Moch computer do their part in 
assuring that American Military Air- 
croft maintain their leadership in 
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